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(57) Abstract ; • A . ' \ </. i 

TTie present invention rclaWto a method and an amngemcnt for synchronising cpmmuaitaiir 7. df framed date via synchronous 
stations (BSl, BS2) iit a cellular c6mmuni<iations system. e.g. a CDMA system. Tfie synchronisatioa method is Pcrfo™"" '^^"^'"""'f 'j; ^ 
sending out certain system fraine counter states from a central node in the system to all its coaiected base stations (fif^^'f^^^-^^^ 
station (BSl. BS2) comprises a local frame counter (LFGBSi;.LFCnsj). which generates local frame counter states (tl(IHU4); t2(l)-t2(4)) 
correlated to the the system frame counter states. Transmission of ilifonnation via the base stations (BSl. BS2) is syn**^"''^,^^ ^f"'"^ 
each data framC'(DF(l)-DF(4)) a particular frame number. Which is given by (he local frame counter states (tl(l)-tl(4): t2('>-t2(4)), so 
that data frames' (DF(1VDF(4)) having identical numbers contain copies of a certain data packet. Coitect frame numbers are derived from 
common dowhlink channel offset measurements (CCOl; CC02) earned out in the base stations (BSl. BS2). and timmg advance values 
Id dovralink channel offsets (DCOl; DC02) calculated in the central node. 
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METHODS AND ARRANGEMENTS IN A RADIO COMMUNICATIONS SYSTEM 
TECHNICAL FIELD 

The present invention relates to a method for synchronising 
communication of framed data via asynchronous base stations in a 
cellular communications system, e.g. a CDMA-system^ (Code 
Division Multiple Access) . The synchronisation method is 
performed continuously, but in particular at connection 
establishment and during execution of soft handover. 

The invention is also directed to an arrangement for performing 
the above mentioned method. 

STATE OF THE ART 

Today there is an increasing interest in using CDMA or spread 
spectrum systems in commercial applications. Some examples 
include digital cellular radio, land mobile radio, satellite 
systems, and indoor and outdoor personal communications networks 
referred to herein collectively as cellular systems. 

CDMA allows signals to overlap in both time and frequency. Thus, 
CDMA signals share the same frequency spectrum. In the frequency 
or the^ time 'domain, th^\multi^i^ access signals ;appear to 
top of each other. - ov , 

There : are 'a number sidvantages associated with CDMA 

communicant ion techniquesw^ The capacity limits of CDMA-based 
cellular .systems are hi^K:;'This is a result cf the propertie^ of 
a wide band CDMA sygtem, V such as improved interf erence 
diversity, voice activity gating, and- reuse of the same spectrum 
in interference diversity;.'.' ! - 

In principle, in a CDMA^ system the informational data stream to 
be transmitted is superimposed upon a much higher rate data 
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Stream' known-' as a signature- sequeiic : Typically the. signature., 
sequence data "are ^' binary , ' prcv±diiig a. bit s^treamv ^ One way to 
geriera'te this signature sequence ^^^is: r:.with / a i PN-prpcess * (pseudp- 
noiseT that - appears"^ 'random, ■ * 'bat vrcan,r be/, replicated rby.. , an. 
5 autHorised ' receiveir ; The' inf crmational* data- stream and the, high. , 
bit 'rate signatiur ^re cojabined by multiplying., 

the two bit ^^treams ' together," assuming rthe > binary- values of .the, . 
two bit ^^treains- are ^^^^^ -1- This . combination of , 

the higher " bit lra^^ signal'^ with the . lovrer:; hit: rate data stream 
10 is ' caliea spre'ading the - informational, /data stream signal. Each 
information^i^ dat^a ¥ta-eariv^ or channel ; is allocated ; ,a : unique.- 
spreading 6'6d6 . ' Tli4 ^faci'O -between the signature sequence ^ bit 
ra'ee^rid the ' information Bit rate^ i's called the- spreading, ratio 

A pluralitv of coded information signals modulate a radio 
15 frequency ca?::»:ier,. for. example by QPSK (Quadrature Phase Shift 
Keving) , ,;and ar,e jpiritl^- . received ^ ^ a composite signal at a 
receiver. Each of the coded signals overlaps all of the oth^r 
coded signals, as well as noise-related signals, in both 
irequenfcy ' ancf '-eirtie P ' If ^the xeceiver ./ is: . authlorised^ [ . then the 
20 composite 'signal is correTated- with :one: of the unique codes ,, and 
the 'dorre'^isbri infortriation signal :^canr be . isolated and 

decoded.' " ' " -^-^^-^^ - "v';::.,v - 

In CDMA,; also referred, to as ,DS-CDMA (direct sequence -CDMA) to 
^distinguish it. . from FH-CDMA {frequency hopping - CDMA) , the 
25 -Vinforinat ion.,, bits" referred to above can also be coded bits, 
where. the„ code , used, is a block or convolutional code. One or 
.more .iRfprmation . bits can form a data symbol. Also, the 
'^signature, sequence. ,or. scramble mask can be much longer than a 
.single, code sequence, „ ,in ,which case a sub-sequence of the 
30 signature^ sequence, . or _sc:ramble mask is added to the code 
■ sequence. > : • •. - - :. . , 
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In- ' CDMA' eell'ular '<ioTOmunicata:o3aa ^tsyst ieach c^ll,,has, .sever-s^X.,, .. 
mdd\ilatdr-aeinoduiat:'»f-- tihits; pr.' i^sprejad gp^ctrum modems . ^ .E^ 
modem- "dehsists o£-:a' ldigita'li:w^ jtransmit . mpdulato;^,^. , 

at least '^brie digital . ' spread .;rspectriOT.,, data . r^^eiver ,and ^.^ . 
seai'che-r ■ reGeiverr- JEaeW ; .TOodem .) at:-;rthe b stat^ijPA, ,BS,. q,an ^e 
assigned " •■tG> -.' a mobixLer. statiofi ■as;.r..,neg^ed .; t;o^, ^.J^^^^^ 
coinn^rticalrions' WlTth the-^-:assi:gned./.mobile,;^s^tioA.^^ many _ 

instances mahy mbderas are ~availa|3le5:for..jas.e;,w^^ ql;U^r, opes., ijiay 
be' abtive in communicating.' with .respec,tiye. rapb^le. stat.j^np., .A 
soft handover' - scheme - r is L - -employed ,r.. f q?< ::. .< . rCP^^A ^^l.l^i^lar 
cbmmtanicat ions • • system in .which :-. a • ; new, base ^^tatic^ . .,n?9dem . is 
as^igrted to 'a mobile, .station wjhile the, -Qld base statiQi^^mo^em 
contiritie's ' to ^serve- the call i iWhen^ ^the;• TOObile .l^pqate,^. 
in . the transition region between the two base stations, it 
communicates ' with' both^'base statidns:' ^ Similarly, if ' 'onfe-"lb&se' 
station is responsible for 'more than " bne ' beo^r^^^ 
handover may be carried out' between diffei^ent sectots^ belbrigin^- 
to the same base station. 


When ' mobile station s communications ..are 3stablished wit;ti.. a ne\^^ 
Base Station - or- a hew. sector; ,: f orr,4ns,tanc^., ..the mobile, statio^^ 
■-has good ; cornmunicatiions .iwith-. the > ney/n-^ cell 

base station / modem discontinues serving the call. Th^-s^. sof t 
handover is in essence a make -be fore -break switching function. 
The mobile station" determi^^ best*' new basfe ' station, or 

sect:or, to which communications are to' be transf erred' ^'to vfrofs ian 
old base station, or "sector ; Although it' is preferired tha't t«e 
mobile station initiates "the handover request and" determines 'the 
new base station, handover process decisions may be mad;e as- in 
conventionai cellular telephbne systems/wherein' the base station 
determines when a handover may be appropriate , and, via the 
system controller, request neighbouring ceils ;" or' sectors,, to 
search for the mobile station signal. The base station receiving 
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the -strdrigest'r^ signaLl as determdned: by the -system . controD.ler .t 
accepts the handover. >n Tv:: l.-'rcq v:l ri : \' * ;:r. -r. : \ 

In the CDMA cellular communications system, each base station 
normallx. transmits a pilot carrier signal in each of its 
5 sectors. This pilot signal is used by the mobile stations "to- ' 
obtain initial ^V^^^ synchronisation and to provide robust 
timer^ free^v:.nc7 '^Ji^^i^ phaiie:. tracking - of the ibase st|ti.qn., 
transmitted ^ signal during: :^ :go called , air interf ace , chip , 
synchrbnisWtidn phai^sev-ir.^^ FKG v (Radio - Network Control .node) . 
10 maintains - iEs synchronisation;-: with .the PSTN. ...(Public v Switched 
Telephone Network) . 

An " active sdt^-*bi*^''-ao-5peci:f ic:jcmotile.-sta is .a-: listing ..pf 

sectors via -^hit:h^the iTn;::)bia:ei.st?t:iqn i^corimunicates . Adding.^, an4/cy:, 

drxjppin^- sectbr^j- f :/c»t^ ^acti:ve^ se*- ;^is ^ called an ASU.. . factiye 

15 s^t update) ^-Thlis r^a -iregviiar Ji^dove-ifrom: a ; first , base .statior^ 

(servarig'^a^ first sCicu<!Jvr> '>t<Dv a v ^second ; base . ^station. (serving a 

secbna sector) ^'ean be defined as: the active, set .befpre .hancioyer 

containing only the first sector and after the ; .han^py^r 

containing only the second sector. Handover from the first to 

20 the second base station may, of course* also be defined as the 

active set originally containing several sectors i.a. the first 

sector, but not the second sector and after "handover the active 

set, containing several sectors i.a. the second sector/ hbwever 

not the first sector. Furthermore a handover "may ' be performed 
- r^^J : -t i : ... - ^ . T ^./,v 

25 either between identical frequencies, a so called antra radxo 

frequency handover (intra RF-HO) or between different 

frequencies; ^'3 so called inter radio frequency .handover (inter 

RF-hO) . The - e::act:; : cBf-d.r.itiQn^ of .hcT^dover. neverthe,less 

irreievarit ^f or »-:::he prfj/Z^nt application^ since the invent ipn o^ily 

30 "concerris active^ set.^-update. and -in- pArticular prie , ,or .mpre 

sectors to -the active" ^set. v ; . ^ : 
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The " actiA^e set m~dy- 'also ^ be;/ different .for the up - ..and the , 
downlink connection for a particular mobile st?/cicn. For, 
instance, it .is possible that the active set contains many 

different sectors of one and the same base station for the 

. ^ i; .'f.o r- \ ;.T j p . £ v.; ;i i V, y ; 1 : . ^'i^ • ■• ' .• 

uplink and only one of these sectors for the corresponding 

downlink connection. 


Dutiing "^Hiacro'-'cfi ve^ ty -the-' active s^^.^^contiLiUi^s ^ec^c^^s , ■■■^ whiph 
are ' ' served by - more' ■ t>hal5 ■ ohe base atat ioin . . iMa^rp . ,id,iyersity mist 
be -usfed during 'a ^^bf t- handover, while a -hard fean^ovs^r implicates 
10 that^ the' active" set ''neVer^ 6onta^ more ^thLa•n on^e,, seotor during 
the procedure. . . f ^ :.; - i:^.;'-' 

R^dio 'f requency ^ syrichroni'Safcion:. ■ ds e ,::^ccomplished , through. ^ 
detec tidn ^ arid sel^etet^ion^ - G^f ^^a x parU:i'Gular -cfeiEx /-sequence r^. which is^ 
associated=^ With the 'strongest radio: f r4j<5ue)r^y:: carrier, received 
15 by - the 'mobile station.- ::This- callows idiintif ieatipn* jof .t^f "best . 
serving'' ^ base-- station . :Said chip sequerrc.e. . ^ds ref ^rei^c^d . ^to, a. 
system tim^ 'that is usedv-'-f or - instance,: vtc> set :t.he ?air ijxteic^f^q^ 
f fkmei-'tiranSmit tairi^'i- ' -• -v- i a --'J- •;i.MO - Lr ^nc:: 


Xn. a, CDMA^,. system, overlap of time-slots as in TDMA' (Time 
Division Multiple Access) systems is not a problem since a 
mobile station transmits continuously, and thus does not need to 

svnchronise to other mobile stations. However, when "a mobile 

-ic-^:.-- c..>,:-.:^ -Iv ^ : r , ^ rv 

x_ _ ^ m^>-£a f-Vian r\r\f> K^cto Qhat^ ion m macrO' 


Lie 

.sJt:ation is .connected , to more than one base station in macro- 
diversity, there is a need to synchronise the base stations in 
25 , the .downlink (als9 known as the forward link). 


Micro-divfersity system ■ cah be- achieved with 

■'syiifchrohised base^ 'staeion^-. ' Thte: bfase»i:: stafeians -.are usiially 
' -^yticiiroiiisea'- with all toas'^ 'Statioms digcifeacl transmission's being 
referenced to' a ■ common -CTMR .sys th^t uses the 

3 0 GPS (Global Positioning System) time scale;-, .-which is traceable 
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to and : synchronous with UTG |:.{Uni versa 1... Coordinated, Time The. 
sigiials from all the , base _st;c tio;v?- ^are transmitter^ at the. ;Same 
instant" . . • . ,:'r--/T a-?!;; . .-u,;-. ^ - : 

In order to enable macro -diversity, the base stations 'can be 
5 synchronised as described above through a common time reference; 
GPS . Ther-jf ^r 3, - t'le . .signals transmitted - .froir. the base stations 
are synchxo-^.isedr. i\ao tir c- However , .jdue; to. different > propagation 
delays ill' : thJ^- iir*;cs:> ::::.he signals arrive. ^ at different, 
instants :at:^ the mobile stat ion Norma lly^- in, , CDMA systems .a. ^irake 
10 receiver is used, -tolv handle irtime . ,dis^ and the triacro- 

diversity can be seen as time dispersion from the receivers 
point-of -view. The 'principle of " the' rake receiver is to collect 
the energies from different paths and comtiine them before a bit- 
decision is made. 

15 Methods '>f or v.irbnti -U ou.;^^^^^ parame^ters of .delay between 

two nodes in an ATM or frame relay network are;, known from, US, A, 
5 450 394. Special measurement cells contain a time stamp 
indicating the time a cell is sent, and ; a delay val^^^^ 
indicates a difference between reception and transmission times. 

20 :Tr:e- document^.. USy^v A,;, 4-^ f-9.f^rr 823 . di^sclps.^^^ .an. .alternatiye met^^ 

^or time.os temping , data : packets,.^ transmitted . thorough a 

^f ixed n cQmmunicat'ions- . ^^net^ experienced by the data 

-■packets in inetwcrk -nodssv^are measi^red by. inserting ai> priginate 
time J value: cin. tfoxi/ header ^o.f. each packet, upon entering a noc^e and 
25 updating this time .value rin an exi^ time stamp, ^ 
packet has been transported through the node. 

A' method:, for;, tine alignment o5 transmissions over,, downli a 
CDMA systen- /is ivdisciosed . dn .:^^^ :A1 , . 94/3.0024 . ^Sign^i^ .f or a 
specific cellular- rcall connection-* are .ssynchronised ^through 
3 0 firstly, a mobile station measuring the time difference between 
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the' corirlecteici' ' ba&e' - stafeion^'^s ' '^ifeigrial^ dnd- a : cmacrb::^:diversity . 
caridldate basfe "station' s ^a^gria^r^-^ "This measurement is. secondly 
transmitted to the network, which finally compensates f or the : 
difference and synchronises the base stations so that a handover 
5 may be performed where no data is lost during the procedure. 

US^ A;" 5 450^ 39V ahd^US7^ 'A^ 4^^894 ^^823^ provide , :a;o^ for 
e^stimating ^ transmis§ioti * delays'- - in- f ram^^A -^ databiG<^ 
systems-. -However/ ' th^' ddcumfente^-do iTOt te^'ieh h©w:; to^.r achieve . 
synchronised commuhicat ion ^'bet^^ fekse -statioms and .a 

10 specif ic mobi^le statibh iti -spite of the^Q delaysiic. j ^ii: ; y. . .v:.^::- 

According to WO, Al, . 94/30024 a method is known for 
accomplishing time alignmenjt of transmission^ over downlinks in 
a CDMA system. Nevertheless, there is no solution to how these 
transmissions should be controlled when the delay differences 
15 between signals tra:nsmitted £r6m- -dif f ^refia >^'b^^ 

the duratibn of -one^ half ' da:ta fratn^ M?/^ : o j ^.-s- 

tJikcLOSOTRR'bF ^i' lN^ ' - ' ^ ^ ^ - - c J.i^>:.o J ;i 

An object of the present invention is thus to minimise the 
'^chronisatib^^ errdr b^^twfeerr ^inf bi^maefori^ frames whi-ch^ are sc^trt 
20 ' to a specif ic^ ttobii^ station '¥rom-tWd^^br^'tk>te- ad base 
stations or ieetdrs :''By aisyhcWronous iS - her^^ 
'difference is^ " t>ermltte^d 'between signais tiranstni^t^ted^ xrom at 
ieait two dif ferment - bas^-'^tatichs-^ and chat- the clock/ iunits in 
different base's t anions' '^^^^ not locked to each'bthei:,^ 

25 Another object of the invention is to avoid having to rely on an 
external'' time^ - refefeirt "in^ eadh asynchroiious - base 

' station in ' brde^ synchi^onisatibii' re<^ during 

'■u^ of the active s^t for ^ mdbirle stfationl- 
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AnotKer <)b3^ of the invention -is j to, minimise .the n^ed.:, for , 
buf f ering - in - asynchronous br>se ?.etfztions , \yhich ..sijnult^neou^^ 
receive- -information frames from-: a fBoe^if ic- mobile .station, , , , 

A .further object of the invention is to relax the buffering 
needs, in mobile stations and thereby reduce"^ the complexity of 
the mobile stations . 

Yet a further object of the invention is to minimise the average 
round-trip delay experienced in a cellular radio communications 
system^--arid -:in" a >^GDMA iconmunications-rs - in particular .^ By 

round- tx'ip-' d^lay isv::here meant xJthe -totaa, time . it takes,, (on. 
avera%e)^ '"-f of^ a h^^pbthes-icB^l^.r message ■: to > tl>e - sent ..from, onp ^snd . 
point' *^cf a connect ion '. to . the i otheroand: back < agaj.n . . , , . 

These objects are met by the present invention by generating^ 
certain system frame counter states in a central node in the 

15 system. - a radio network control node - being connected to brie 
oy-^ njgre.. base stations. Corresponding local frame counter states 
are .generated in each base station in the system. A" current 
sample , of , the system frame counter state is regularly sent ' out 
frQm...thf ^radio network control node to its connected' base 

20 s.tations,^ in order to synchronise each local frame counter with 
^he system frame , counter state, which functions as a frame 
nTimberinq reference within the cellular radio communications 
system . ; . . . 

^cordi^^' * to" ^otre'" aspect ' of the^- pr'tiserit -invention, j there ^is 
25 provided' a' methoci t:b regularly^ send a- ^'system : framev..counter state 
from U ceritrkl node ^t'6':its connectisd.^^base stations..- Each of ..the 
base "station:^ - adjust tK^ir •local" ^-fratne:^ coxinter; states, ;sO:.that 
they " kre all aligned -'with -the^ system^ frame:, .counter \ state. 
Siynchronisatibil of data packets- being communicated via the- base 
30 stations is " then"^ a:ccoittprished by sending one ' data '-^packet .'gar 
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data frame, which^' i's' nuitoered -i^ accordance iwith a f :rane;<counter . 
st^te ! ' The - 'friiTne ^'cblinter' - sEaess 'r-are in' the^^ uplink. Meg -i.of ■ :>a . 
connection-' gerierat;ea!-'-'locaiiy^->^lL-n 5:;eaGh : base.- .:station and .dn . the,. . 
downlink leg of the connection, the frame counter states are 
derived from the system frame counter states in the central 
node, which is typically a radio network control node. 

The al30ve method is hereby characterised by what is apparent 
from claim 1 . . . 

According to' ^^fiother i aspect'3 'of' •?the -p^r^ bthere , is 

pirbvided "a method f or' estabiishiiig « connactd-cn::,. between a . . 
particular' mobile - statdon ■ and ato ieaat-^ :cme;.lbase stat,ion cV/hich , 
is based on the ' feS^chronisatdom^ m^ an lactiye 

set, comprising at least one downlink and one uplink channel, is 
defined for the mobile station.' The* base station (s) at ' which • 
such channels shall be allocated, ~is(are) determined ' iby pilot 
signal strength measurements performed by ' the mok)ile station. 
Generally, all sectors whose" pilot" signal strength value exceeds 
a predetermined threshold are " candidates' for tW' aceiV^"" set'.' 
Nevertheless, a downlink channel' need' not' necessarily '■'■'be' 
allocated in all those sectors and no more than one ' uplih"k 
channel need ever to be allocated. Second, a timiW' "advance^ 
value is set for each downlink channel'* in the" active" set- the 
timing advance value" specifies an offset" 'between a comotdn 
downlink control channel for the sector and the downlink ciiannel 
^ in question, : and. is chcsei-i .to -aj value which, re,aultp in. tl^e most 
uni'form -distribution..of . the transmission, load on tlie, net^work and 
radio resources^ dn the . .system ,r . .in respe.ct . to. . the. ., connections 
'already in -progre'ss.y Each, -base ^ station measujres,. , at . .regular 
dhtervals:, ' a . common. dovvTiliFik control ^chajiriel pf f set, between its 
■ loda-1 . .'frame counter:-^ states - and, -the , coiritnon downlink control 
dhannel- for each: of its sectors . , .The resvflts of .the measurements 
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are' ir^ported central node^r- As-ra.. third, step,, -a dowr-link 

charihel offset is calculated by r^adding, - 1 he, common . downlink , 
control channel offset tO'th , timinCo--*^^''^?^?^ .value .Finally/ . a 
specif it; '^'rame' namber isr^assigned ,.:tO:r>eaGh datf j ;f ram^., ..p^,^ eag 
5 re^pebtive '^'d?ownlink : ahrnBr'.l . . .The frame number ,in4i9ates; in., which 
data fraQd a^ pa^ticul^sfc. dati - packet,,, jtha ; i& ^r,eGeiyed .. frpm^,^ t^^^ „ 
ceritrar* node ,i*feh^ir^i « .transmit t<ed. The da.tar .frames ,,a3re . nutinl?ered - 
according ^--tfe ^-f olSa^J^rig. x/Ahi 'iinitial data^; frame starting ,fhe 
downlink bhannlel^ -of f set lyaluei ;raf ter the .current .state ^ of . ?^ 
10 local'^ f rumens ount^'r sitate;:: isr'-giveni a.: f rame - number equal .to the. 
cuirreWt*^ ' st'kte - ttsie? local -frame counter , .- The . .loqal ^rame.. 
coiihter ' is/^- '- on averaigev . '^dncremented: .a^fc,: ,.a ; tic)c ^r^te which 
c6rrfesp6nds to --^(Dne^ tick:. .rpgrA r thfe; jdur<a.t ion pfc ;r3 .. 4^^.^^: ^ ^^^-f-^ • . 
HdWyVerv '^a*u^ • to ^^adj^ugfcmencs J of : the: local. rf rame . cpynter. according 
15 to ^-upd^£e^ -^f rc5!n- the: isystem.i frame, count ex-, ^state rthe loca^j f ^^^f 
count er^'^'ihay^ ^ EfempcSrsr^^ have^r^a s tick:; rat,e> which is either, 
slightly higher or sligiicly iower- than . one-tick per the dura.t,ion 
of a data frame. Subsequent data frames are allocated frame 
numbers according to their order in relation to the initial data 
20 frame. . 

A method for establishing a connection aqaording to this^^.asp^pt 
of the invention is hereby characterised by what is apparent 
from claim 10. . . . r. 

Ac&'rdihg-^ to -a further .aspebt of . the -present invention the^.^,. jLs 
25 provided' a m3t hod for -commencing:- Pommunicatioi},;. via at le^^t one 
secori*d'feectb!r> with-: a :particular mobile stjatripn which is already 
cbmmunickting ''-^ihf yia lat i least -^one , first secto^r,,. .^y 

utilising the- ^ synchifonisationii method:, above First , a. frame 
bf fset betw^fen a downlink lehanrieil in .the ; active set aricj a cpmmpn 
30 downlink -control channel: 'of i a candidate -.^sector for .,an ASU.is 
measured by the ^mlDbile- station. Second, . the; frame of f set va,]Lvie 
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is - t^li(brced to a central' ■ noaeil-^ Third;! t!he .seeond. seqtor. is added 
to tlie active -s6t'; F6"urth,--'a-"'t*imijig advance .'value, and., a downlink 
channel o'f f set val'iife for-^ a'- doWriiink rdianne-i in; the £?eeond. sector.;, 
is cklciilate'd." 'FiftW; t-he-i-of-f'sefc > befcweec^gf^ frames tp; be,, 

trdhkiiiltted' bii" th^' dow^^ channel : 'in .. ^ J nadd -.g^ci^pr '„-^nd -fehe 

common^' downlink cbntfcl - (^^^^^^^ for-. t:.i4 ^ , -tvor-^ as- .:set, -.jiial to ^ 

the "itimiiig ' aavance valtie ^ Finariy^,.: sp. / j- c; . trame ..rmnaDer . - 
given c8 each data'' frame -'.on the Jdownli.nk ..;...Tt=3,c-n cA.iie . second 
sectbr' This -is carried oxit by assigriing a.n ; ihitia-l .data frame.... .. 

which ' starting -f £om ■ the local f rame .'covnter. s.tate , in , the; base 
station serving '' the second sector plvis i:he.' dovmldnk:. . channel, ,., 
offset value, falls -within ^half^; the: duratdo.nv. of a:.,data , f rame a., 
fr^nie number equa-1- to ■-■thg^ f ollowin^.- .ao.c^ frame state . in- .the 
ba^e' statidh - serving- "the" seconO:; : s.ector .rv ':E];..ch- .subpecT^ent ...-.dgitr.o..- 
f r^me' is then allocated van .--integer-.: ii..c3.-enentatio:,i.r the .,ir4t:.ial 
niimbir , which equaLl' to vithe : orde-r^ of : ier^c!,-. .xet.pect;ave _4at9_ . 

fratn^ ih' relation to the initial data f -irai ., r. .r., i. ,.:.:;/.. 

A .method fqr commencing communication via an additional sector, 
when already communicating via a first sector, according to this' 
aspect of the invention is hereby characterised by what "is 
apparent from -claim --li ." - ..-r; ■<. ■ cr.n :,t^' 


An arrangement according to the invention for communicating 
framed information in a cellular radio communications" system 
comprises one' ^br more:: ..central ■ nodes-; • plus: one or, . more., ..base 
stations'. -The: -central ■ nods, whieh is typically :£ :i.adio, .J?etwor}> 
'cbntrbl -node,' cdmprxses -vin.f its; turn., a .rmas.ter timing.,: unit, ,3 
master- control ' unit ••: and: ca diversity handover unit , The . .master 
timing^ unit ■ generates system' frame': counter;-, states, which, ar^ 
s^nfi 'out- to the base- stations, ; that.' ?ire;)Conne.cte.d. tp^.the. central 
■ hode;' 'the master control' : :is :a general p contrpl; ;wnit for the 
cfe^trai node; This unit,: ; for . instance, -determines when to 
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perform an ASU. Furthermore, it calculates timing advance values 
and downlink channel offset values, which ; are : ^^utilised whe^^^ 
numbering data frames on downlink channels. The diversity 
handover unit is ^tg^onsible ^for handling * simultaneous 
5 communication with af -y^^ station, via more than one base 

station. , 

The above mentioned arrangement: of,, the .invention is hereby 
characterised by what is apparent from claim 22. . . , . 

The present invention thus offers a solution for performing an 
10 active set update (e.g. in connection with soft handover' 
execution) in a cellular radio communications system comprising 
asynchronous base stations, without demanding GPS -receivers in 
any base station . 

The- proposed - solution ^ i also; ^ ensures;: :synchronisation during 
15 connection establishment: .to' an asTfTichronpus, base; s^tation. 

Such small, synchronisation errors result in low average round- 
trip delays. ^ in the system and allow the transport connections 
between the . radio network control node and the base stations to 
be. asynchronous, e.g. a™ connections. 

20 It also guarantees that there will .be - no f rame^ slip errors 
neither in the downlink nor in the uplink of a connection. 
MbreoVef th^ 'demands if or buffering vcan; be: relaxed liri: the base 
itatiohs as' vj^lW sLS^ in the mobile- stationsv . " . : / ^ . V 

As a consequence of the low buffering demand mobile stations can 
25 be made less complex and with simpler rake receivers. 
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DESCRiPTldN OF THE FIGURES 


Figure..! : 

Figure 2 
Figure 3 
Figure 4 
Figure 5 
Figure 6 

Figure 7 


Figure 8 


shows . .. a; .^previously known CDMA cellular i^adio 
cornmunic.atipns system connected to a fixed 
communications network; . 
illustrates a previously known method for air 
iliterfa6e- synchronisation;- ' ' '■' - " • '"^ 

elucidates S frame slip problem Which'^ay occur in 
the method visualised in figure 2-;' 

illustrates a method for air interface synchroni- 
sation according; to an embodiment of the invention; 
shows flow diagram over the inventive method for 
synchronising asynchronous base stations; 
shows flow diagram over an embodiment of the 
■ inventive method.^ for:, establishing -a connection ;in.a. 
' cellular' radio (:::ommunications ■ system;.; n.v^- ^ . ; ; - 
shows flow diagram over an embodiment of the 
inventive method for starting communicatibri via a 
second sector while communicating via a first sector 
in a cellular radio communications system;' 
shows an arrangement according to an embodiment ot 
r- the -- invent ion; { - .■■c-.-f ' : ) ■ ■ .- : : ; 


The invention twill- novj be- described ■in -f urther dfjtail with, help 
from the preferred embodiments 'andu with reference to, enclosed, 
drawings . 


PREFERRED EMBODIMENTS 

In figure 1 is shown a per se previously known GDMA cellular 
radio communications system 100 connected to a fixed 
communications network 10. like for instance- the PSTN. 
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Naturally, - the fixed . communicate^ network, .q,0 .can be., any kind^ 
of network- - which ^:i;3 .adaRted^^: -to-. ,the typ.e ,,.of ,,^.dat^^^ b^^irjg 
transmitted through - the- r CDMA, cellular ;:i^adio, , . communiqat ions ^ 
system 100 . If , say, packet data is communicated ,^in the . -CDMA . 
5 system^ 100,^ -thc ; f ixedo net^^ -10 ;is preferably ^a PSPDN. (Packet 
Switched' Piiblix: .raLa.vNetwpr^^ , .a-.^network . :Operati^g according to_ 
IP ( Iritfernati PrdtocolX:.,; an -ATM-network orj .a f jame , r^lay network • ^ 

A iiodfe- MSG;; ^ iM^iJ±l:i}::^rsci^2jC^Sr. Switching rGentre.) . ,porinects the CDMA 
cellular-^ - radio-'- a:f ?^ri^^ system 100 ^ with , the . , f ix^d 

10 comtnunicdtidnss-i^twor^^^ r::Q/. iThe .ncda MSG : may , ip. particular be a^ 
so- "chilled- Gat 3'^^^ Switching Centre, if has , 

conhection :: wi:th' a:;-^ Gomnunication^^^ outside, ^^^c; .<?DMA 

ceii'Uisl- radio 1 con^iaunicaticns . system , 100, ^ The,-^;node . MSG f s vif 
e,gV - ATM-cbianeccic -s /: : : " in-;fe^ -with^ r^adio network^. 

15 control ' nc^diss . Rl^Gi"' a v/iich; are^eaoh q to one^ or 

severa^r base staltioriS •:'^?3 vBS 2 : a^ respectively, , through 

separate ATM-comie^tic/.^r.^.^-A -special; ^connec between^ t:he 

raiiio 'network ' contrc:!^ and RNC2 , may also., be ..prpvided, 

whien ' makes " ■ pessi-bl^r. r 6, synchronise one radio ^ network cqnt i^pl 

20 n6de ' f rom ■ -t h^^ ^other r in-.-a . master -slave f ashion, . ;,e .^g . being 
master ^ahd- P^*C2 ^ slave . i • A"',terriat;ively , < ; all - radio . network,, control 
nodes^' Ri^Cl;' RI\.C2 ;m.av^ . be / ^synchronised cf rom .the node. . lyiSC. /E^v^ry 
base station B'sr--BS'5 is^ .iresponsible :.f or radio - cpmTnunica^iqn ^^ 
c^rtaiVi- 'geographica*! areas, :. so called, sectors .sll.-sX6, s21-s26, 

25 s3a:-s3e^ * s4^^£;46 ^nd s51-t56 respectively , , , ... 

A certain sector is identified by at least one common "downlink 
control channel, which is distinguished from all other channels 
iii • the - vicinity through; either a , specific chip ..^sequence ^ ^o^. ^ a 
specific = ohip sequ^L-'nce R in rcombinat^ipn -..with j^^.a pjarticular 
30 frequen6y. '-A"^m"cbile^::/stat:Von MS1-MS4: cpnimunicates , with , one. pr 
more base stations BS1-BS5 on dedicated channels. The downlink 
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iG^ ^df sticlv' 'a * donridctibn "'is^ s^eft^pl- vi^a- at least : one downlink ; 
channel arid "^the -^uplink leg^-i-s aVtu^^^va'a ■ an uplink channel , Each : 
sec&t ' "^il-'^B^^^ "ft^^ -4^fe'"6 owfei " set'-^ of down- 1 . and f^^iiplink 

chkiin^l^ ' However ^^ -thfe'^^ adaj^tive, ^^-so that the channels 

5 inciiidWd mky ' be varied'; "^WHen a ^obil^-' station^ commvinicates with . 
ba^e stktibris' vi^- mori^' t sector^^ it -mtist; thus tune; in mprer , 

than: orie^'dowftiink^'^hannfel- for datartoeinge ret::eived,^ 

A ' f itst^ tnobile -^t^ • iriitiaSbly. vcommunaci^teing^ v?ith a 

ba^^e" kta€ion BS2 in'^^^ se-btor^^ s24^ Thie.r .^trt^i^rsmission- ofr^^data.^ 
10 packets betweeri" the-" mobile'^" ^ MSl and :the.vbaa;e.:Stati>pn, BS2 

is ' 'synchrorixked- 'by a- 'f rirsfe^ radi^D network .-cohtrol\ -node ;. RNCi i When.; . 
the '* mobile sti'atibri MSt- apgroach^^ -^- -^^^^^ sex;^tor , S:23,i: the;; 

measiir^d piiot '-^ign'Sl f ^r ^ this sectcri? ^ S23j :grows ^ str;png enough.^ 
f or tfte ■ sectb s23 ' to becbme - a Set 
Updat^y /' I -dbrnmuhii:^^ .^ta^teia;/between-:the7 nrqbdle. 

stati'bh* MS^ a:rid tiie 'ba^i "statli ic^cttor r$23.. ^^Th^i mc^i3,e., 

stk t i'dti ' *MS 1 measuires - a ■ ^'f rame of f igfert -valvna: between:, its current. . 
dowhTirik ' channel in • sector ^24 and thei . comcion ^downlln}^ ,cont.r©3-. 
ch^nh^l in*-'s^ctbr y^G'. ^he result^^'^ofv -this iHeasur^na^nti-is then,.^. 
via the base station- BS2\ reported: :W thei. radio rnetwprk contrpl 
riode^ RNClV wher^^^S' timing- a:dvaiiGeov&luer: .la v calculated ^ 
tirnxiig a^ancd- Value ife '^lised- ^f orr^r synchroniaxjig a. fdownl^i^k 
bharinel^ iin'- 'Sector -823 with fehe -downlink channel/ used;.^by -t:he 
mbbilW statibh l^Sl'" "^-iri s^^^ b24 . After- having : gynAferpJ^ised^ 

25 two downlink channels?, the active set for 'the : connect ion .with 
the- mobile station MSI is updated and communication is initiated 
with^the base station BS2 via sector s23 . 

'^Pofe^ibly/^ t ' via ' sectar:;' <s24 vi:S - discoiinect^4 

'b^f bi-e- bbmmunicatl^^ via- sector . s23 -ds ended . HoweM.er./ this need 
30 'hot ''tie 'th^ case"irf> ' for instance , utiie. raQbile^:S tat ion MSI again 


15 


20 
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appirbaches se^ctor s2'4 . It- is fcheif/' oV? -the 

that the communication '^via seccbx*' 3^2l3~^l^s^^^ discoiinfec ted -f irst . • * ' 

A second mobile, station :MS2 establishes .a cqnn^tctiqn with a base 
station B.Sl , ,in sector^ sl4 . . The second mobile station MS2 
regularly perform??, .frame , of f^^ .and,.pilo^t strength measurements 
for^ neigbbor^ring.^sectot*^^ to ^sector s.l4 and reports .the result of 
these measurements to the radio network control^ node RNCl, via 
the base station BSl . When a pilot strength measurement 
indicates thait tne" c6mmunicatibri-^^c mote' effectively carried: 

out via ' ahbtHer ' seccor '^B2ii 'arici'' thererbre " should^ be continued, 
there/ a dbWralink channei'^ 'in" is wxil thus readily be 

synchroriiisWd wit moBiae * stati -Hsi ' -curroht '- downlink 

channel in sector sl4 V ' H^ the -sector ^i2:i^' is ^served by a 

base station fe2^ 'dif fer^ht^" £rdm"^thW--basfe'' s^^^ BSX serving 

sector^ sli . The syriehrbnisa\iian''bitwfe the 
sectors si4 arid s21" '^^is also"' ^achieved' 'by caiculatiTig'^^ a' timing 
advance ^value in'' t^ie ' taclio "network cbht rbl ' node RNCl . The ac t ive 
set for trie mdbile 's'tkt:icn 'MS2 "is 'updated^ the • iradic netv;ork 

control ' nbde^ RN^l' sihd ' the 'cbmmiuhicatibn - 'is coritiiiued -in- :the 
sector s2l l The cdmmunibdtion' via the^ sector^ si4 may or may mot 
be mairitaihedV 'depending ' on ' which' 'p^^^ strength - Value 'the 

mobile 'sfafcibri '1:4S2 measures for ' the 'sec tor ^ s2r in- relation to - a 
predetermined threshold Valu'e^ at* which" an' A is ^performed,- 

Of / : cour3e^;:3 :a v-:^ rtatiori . .,MS3 . c^^Yi liH^^?-'^.? maintain 

s:Vm:altarLecu£ communication., via .more, than, ^„twp sectors, for 
in.Jviance,/; s32v sAS^,r sSS , which .are .searv^ed by more than 

two base : st?,tior.s BS^ -BS5 .i,. In--.such a case, where all the base 
stations BS3-BS5 are - connected to .the same., r network control 

node RWC2 , simchoronisat;ion of the, dQwnlink channels used for the 
communication can be accomplished according to the method 
described above. The exact sequence in which communication is 
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startad- {and.. ended: -yi^, eacli: ^e^peq^-ve sector s32 ,. s45 sSl .^nd 
s56 is .irr-eleyant^rfcrvhoyf; qypchrpnisati.^^ and. is,, 
only a consequence of pilot strength measurements in relation to 
the 'predetermined ' e'KresHolca "■■l?aTti€"'t6l- ' peVfciirrning' '^an ASU thtis /' 
5 the mobile" station MS^i' m^y ' be'''coirimiinica 832; • 
s4 5 , s5i ■ and'' s56 ' ^duriiig a"' ■ p'artf- 'df the " call f '' duri^riig ■ • tii^ entire : 
call, or ' pericDdicail'y^ just -'dine "ot"' titbre"-' secCbrif''--^ ■ any-- 
combination thereof. - — < 

If!^>.;a pilot, signal] ^strength .-mea^urem^t;,^,_^.r.^^^^ ^X.y^ i^?P^}:^r: 

10 station ;:/MS.4 , ^..indi.c^^tes t,hat-^ jcpimmn .slipyld . be ..^.initiated, 

via - a, ms&; stat.i9n . BSB,, ..which^-iS; ;;Conne9t:pJ. _,^p a., radio^ netwprk ^ 
control - node • RNG2 -dif f eretit., f ,rc>m.j..the, jra^^p ,net;wc).rlC: . qoij^TO node 
RNCl^ . whiph,,;ther baeg sta^^ign ..JSl cur^j-^ntly ^.u^ed^ is connected 
to,v.'.tt.hen it; ris r.-e.s^entia^l,.;;^:hat the.,^^^^^^^^^ ;, 
15 RNGl--; ::RNG2 . involved ; ar^_,syiighronised^; y^^ in . order- 

to . :achaeye :..; synqhrpnisat.ion,..^,Q.^. .i;.t^^ ,, channels . ,f 

syRchronis:atipA-,,,demands ; ,a.,.^.c^^^^ "^^A^. .'^^". :^® ; 

accomplished - in,, a ^numbejir , :qt>q5^1?e^?}^-R:iX8 : J^?K^ {9!^.?- , ^f^Y • ^f,;V 
locate, .a ^reifereHce t.ime..,,generat;p^. eaqh ,,pf. the. ..radio net wor^ 

20 contrpl/;; nodes,,. Wl ;,, ,.-I?NC2,,n "^^P^o c^^^frn.r-^^- . '- jj^^-^ 

synchronisation . signals.,- ge^erate^ by . aJig^^ rg.^.io .netw^^ 

nodes .RNGl;;. f W^GZ jin ;;the.,,pellu^^^ r^dio,, cpt^^unicati^o^ .100 

are in phase , .with ie.aph.., pther..,^, .?^ptl:^^?r ^v^ay^ , i§,^, to, ..have .some ^^^or 

all) radio network control nodes RNGl ; RNG2 synchronised in a 

25 master- slave f ashion f irStn a' centra 1 ritode in the system -a;<)0/ -lik^ 

for instance" the'' ^at^way mobile 'services' "switchi^^ eenfefie -GMSC 

or ' a specif ic mkst^r-- radip- nfetwork bdfiti^oT node . The- r^ereifivie 

time generator" is preifef ably 'dbiistituted 'b^^ 'a GPS-i^eceiver , but 

it ' may of course 'b^ any-'BeVice" the bime/' which 

3 0 has suf f icient accutacyV '^ufe^^^^ ■ '-'^ 
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Iri'-'f igiir^ ^ 2 ' - illustratedc a; previously ' kno\m ; method, for -air 
interface synGhronisation in-i reiatfioiii.to ASU. A: mobile s.tation 
in a first sector;' is ' comraunit?riC.i^-^l;^:*^ data- on- a first 

downlxnk channel ^DCKl/ e;got rec'jiivescdii^-a'^^ptickets, in- dafra .frames-, 
in • a - synchroniaad way The*-- f irst dovirilin^c c:harjiel ;,:BCHl *;has a 
first "timxhg C*dvance rvalue* ; TAl^ to ,a r:f irir^t:/ conrmon . -downlip^^ 
control -bSariii^i CDCH1. = ^-^^ b ; - - c a - l;-. .- 

When . a measured, pilot signal strength value indicates that an 
ASU .should be .performed^ the mobile station is instructed by a 
radio, network control node to measure a frame offset Of^j between 
itSj current ,downlink channel DCHl and a second common downlink 
control channel CDCH2 for a second sector, which is a candidate 
for the active set. The measured frame offset value Ofx2 
reported . to the radio network control node , which calculates a 
second timing advance value TA2 by subtracting the frame offset 
value Of 12 f^rom the duration Tf of a data frame, i.e. TA2 = Tf - 
Ofia^'^^ft^^ thatv^^th^ s€:donfel^ timing' a:dvance:vvalue:f.:TA2 is set for 
cdthmuhic^Eion 'dh- o - second'^ de^^^^ channel : DCH2 : inv the ty second 

sectoi:'; ^ Thus, ""having aLahieved - synchroni^^atdon wASUvi is jperf ormed. 
ASU meah'sv in' this -case, ' 'that^ tlife- second; sector '.is: . added to^ the 
a'ct ive' set -^f t eir whTch^ commuhiSat ion is started -, on :the;. second 
deciicated channel DCH2^: ^ ' • * * - 'T- i: .a-- -:----- , - . 

Figure 3 shows timing aspects of a known solution, where a set 
6'f data packets BP (l>rDP (4 ) - arfe sent f x'om: a radio network 
coxitroi hode^ mJC' to -a f ir^t -and a "secOitd base station . DSl ..and 
BS2 respedtiveiyV-'ft first copy of set of 'data packet & pp(l.)- 
'bP(4) ' arrives ' at 'fehe- first ' bas'e " station' BSl after -=.a first 
transmission tam^^ - tV' dnd are subsequently -sent - on a -first 
dovmiink ciiamiei DCKr to - a - specif ic' mobile station, ^ A.; second 
copy of thie set of data " packets; DP(1:) -DPU) : arrives . at ,.the 
second base stalcioh- 652' ^af ter - a second transmission itima..,st2 . 

9857450A1 I > - .* 


Wb 98/57450 ^ ' ^ PCX'SE98/01035 

19 r 

However^ the- difference ~ 1 2-1^^ transmission;. time exceeds 'the 
duration ^i*^/2->^^^ o£ 6he\ h^li^l.o ^5>3.tay- f r:ame . . , :Theref ere , the ;, rbase, . 
station BS2 having i±.sti;^ignag4^:.t(iwJ:feA^ rthan :it;he othery will.^ 

errbhcbusly'' send: aii:> "theodatap packets DP (1) -DPX4i) i in .delta -frames, 
5 that ^ are t^im^ - shifted:/ bneu^da^ ^amev (pry;vseyerarl7-^^if ^ t2..is 
lohger'^^than-the duration Tf of multiple .,clatai>^^r^raei3) ^pn ^a -seconcj ^ 
downjLink channel DCH2 . A so called frame i slip jhas ^ occurred, ^ 
which results in destructive combination of signals at the 
mobile station, 'l/e'/ "the signals se^nt' from tlie ' first base" 
10 station BSl and the signals sent from tHe"second base" stiatibn 
BS2 will, at the molDiie station,' in each given time instance 
contain data from ^different ^ data packets; which 't-v^ically 
contain contradictory " information . Consequently tiae mobile 
station will be unable to decode an unambiguous signal oy 
15 combining the data^ ' f rame^ ^pack^^ received on the dMicateci 
channels DCHl ' and DCH2 , ' ^ 


'The frame ^slip^: problemy .i illustrate^ --icU a figure:.3,. i^.^solvecl 
'• thrbugh^^-^ the present J invent iQn:^ by gerictrat ing ,,.sys tern f rame^.cpur^r ^r 
•states ;^¥C ^ in" -each: /radio ne^twor^ [CQntroL node .:Of the^-j cellu3,^r 
20 - radib cbmvnunicati:ons ::sy3:t;em>- The. system f^am^ 

are - preferably -sent to ,the^ bcise ..stations,; on -> dedicate^! , ^jid 
separate connections, e.g. ATM- connect ions,..- in p37der,.to .ensure,, a 
delay as constant as possible for these signals. 

' Pigure 4. :-illustrates ?*the $:iining ■ aspectss accprding ^ tp. the 
25 ' invention when data packets arte .;sent-.^ data; frame^^^Dp (1^) -DF,^ 

from^ a radio netwoirlc QOJ^itrol node to^^a mobile.> station, via^.. a 
first secteA^, served: by^a:. firsts bas^^ BSl,:.. whi^rh utilise 

^ ^a^first downlink channis^l- .RCHl , .while r.transmis&ion^ is ^ ir^it;^ 
^-%^5^-fehe mobile: stati0n:;:ofc. ^iata; rframe& v DF^tl) rDFU ,a . segpnd 

30 ' "Sector;: :served by a* second base- st:atipn:, BS2, utilising a second 
: dedid^tedr-Lchannel- .DCH2 .> : .The . first and the, ;s^cond. sectors . . are 
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assaciated' wi'tih a^ f irst CDCHl and - 'a : second CDCIIS,- common .;dovTnl ixik ^ 
control channel respectively. Both base statipns . BS.l;.: BSZ ; 
measure a common downlink control channel offset CCOl; CC02 
between their common downlink control channel CDChI; cr)CH2 and a 
5 respective local frame counter LFCgsi; LFCbs2 • Each baise station 
BSl, BS2 regularly reports its common downlink control channel 
offset CCOl; CC02 to the radio network control node RNC!. 

In order to - m^^ high synchronisati-orr i accuracy in^ th^,. 

f ratfie'^^'humbef'in^^^^ --f irst base -station BSl^r regularly receives^ 

10 system^' frame- eount'e^ f irom^ the-;T.radio /: network -^control node 

and* -genera t^^s' thereof r6TfT,-^-^Ma- its ^localn. f rame v counter;- LFCBsi/j.:.a 
synchronised first series of local frame counter states 
LFCBsi(n) .. The Iqcal frame counter state LFCbsi (n) is updated from 
the^ radio network control node sufficiently often to keep it 

15 less shifted from the system frame counter state SFC than a 
fr:action of the duration Tf of a data frame, e.g. one tenth of 
the duration Tf of a data frame. 

' can be ^" seeir-'^an- %-h^ figure 4 - there j is a ..small phases shift 
b^tw^en the f irst^ local- 'frarne Gou^^^^^ IjFCbsi * and .^the second -lodal 
20 frame^ counter" LFCg^^, Nevertheless,^ the • invent ive:,'metho^ ensures 
that data frames relating- to a= particular connection being 
cohirriuhfcated' ^via-' the i^base' ' istatiiins^ : -BSl;. • BS2 ' ; are always 
synchronised with each other : ' ^ ^ ^ / ' ; - . 


The first dcrvmliTik 'channel' DCHl has- a ^iirst -timing advance value 
25 TAX '£0 -the first common- 'dc\^^ channel GDGHl .j.jThe 

first ''timing 'advance V TAl is;- at conriection setup, set to a 

value r which places ' the "particular -"cionnect ion optimally in- t^ime 
Aimirig to distribute • ■ the ^"tra^ load ' on the network 

resources between the ba'se statioii BSl and :the radrio' network 
30 control hbde ais-' well as - the radio ? interface as anif oarmlvr ^as 
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possible - - in -^^re'speei:. - ito . : t he • c.^rmect ions already / - in . ; prqgr^ess,v 
within the 'sys^tem. - d^::S . j ,>r::: * .r - 

A first downlink channel offset DCOl is calculated as the offset 
CCOl between the common downlink control channel CDCHl in the 


5 first sector and a first local frame counter state tl(l) plus 
the first timing, advance value TAl, i.e. DCOl = CCOl + TAl The 
first downlink channel offset DCOl is used when numbering the 
data f rames >DF (1) -DF!(4) Ey;=Gcmpensating for the,;5cmmon dpvnil 
control channel of f setCr CCOl ; r:: "CCO^r, .,r^via the ,,downl4nk |.,ch^nn^ 
10 offset DCOl, van -^accurate. -frame nvimber^-s^imchro^^ .^^^ 
system frame counter states SFC ds:- achieved i?A -the bas.s^ .station,. 

In, the first base station BSl each data f rame* DF (1) -DF ('4 ) ' is 
associated with a particular frame number Vl(l)-tl{"4) from the 

15 first series of local frame counter states LFCBsiTn) . This frame 
numbering is carried out by assigning a first frame number tl{l) 
equal to the current local frame counter state to a first data 
frame DF-(^L)' , Within r-time . e.qual to -fche first.-; downlink .cl^^ 
offset i'DCOl- value of ... the. current - rlocal^.- frame counter ..^^tat|. 

20 LFCBs^(n) 'f rbm - the fief's t : series .. -Subsequent . data . f r^m^^... .pF. (.^ ) - 
DF ( 4 ) ' are numbered. . . t± ( 2 ) t 1 1 ( 4 ) , according ^ ,t o the i r order . in 
relation to the^f irst wdata r::am^^ by incrementing, th^r .^x^me 

number tl(2)-tl(4) once every Tf seconds.;. n„c.^. .: ; -^-v-^;. 

When the - rkdiiOP network .control . nodei ..has. = indict ^-^^^ r 

25 sebond ^ ^sector- is ito be: ..included: in v the^ active se the mobile 
'Station is; :instruc1:ed ;by : th^ . radip n^twork^^ node .to 

me%isure a^'f rame of f set yvalu^ . Qii2:v;b,etween; fits.,cu^ren 
charihel DCHl . andr .the se^co^d,/;: common: . downlink control., charinel 
■GDeH2i The measured. uvalae Of = is then reported 46 the radio 
30 network- control node; which calculates a :seqond. timing advance 
value TA2 for the second downlink channel DCH2 as ^'the duration 
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Tf - of - a •-data 'frame miaus the frame ,of f se.t valujs , Of ^2 / : i r^,: > TA2 = 
Tf ~\ - Of"i2 . ' * Subseqiiently , a ^secondodoynalink channel- offset .DC02 
value is: set to^. the common dovml-irJ^^^ control channeil of f set CQ02 
to* the ..secDrid d.walink: chan^^ DCH2 , plvs , the ..^econd. timing 
advance \:alue TA2 iiJ^us ;,:a factor; -i times tlie . duration Tf ^pf a 
data f rarne , i V^'^.-- DCdl :CC02 + TA2' + '± • Tf r: where, : i i^s a,n integer 
positive/ * neyUu^Lve-^ c^ equail zero,:' which : is : chosen ;:ty> a -^.value- 
that ' minimises the ra6dulus "* of 'the -difference : 1 DCOl DG02:J mm., 
between the first DCOl- - arid ' th^ second DC02 downlink:, channel 
offsets. Furthermore/- to yet improve the 'synchronisation between 
first DCHl and the second 'DGH2" downlink ichannel, . the. first 
downlink channel offset DCOl value may now be re -calculated as 
DCOl = CCOl + TAl, i.e. the sum of the latest common downlink 
control channel offset CCOl value, reported from the first "base 
station BSl to the radio network control node RNCl , and the 
timing advance TAl value for the first downlink channel DCHi . 

As the" first ba^e - ffitat-ion -BSl^^'^^^ '^system frame counter 

states fifom trie radio- 'netwdark- control - node/; so does the : second 
base station 332*/ - wheire a ' syh-ehronised^ second* serieTS of.: local 
frame counter states LFCbsjXi^)^ ^ - genera^^ AlsQ in 

the. second base station BS2 is each data frame DF(1)-DF{4) 
associated with a particular frame number t2(lj-t2(4), which is 
derived from the second series of local frame counter states 
LFCBS2(n).. A first data frame DF(1), within a time equal to the 
second downlink channel offset value DC02 of the current local 
frame counter .state LFCggz (ri) from the second series, is assigned 
a first frame number t2(l). Subsequent data frames DF(2)-DF(4) 
are* numbered 't2 (2) -t2 (4) . a in relation to 

'the first data * framed df (1) : by increment ingf , the; frame number 
t2 (2)'- 12 WO^ohce every' Tf seconds ■ -..o'f . v .v- ..rv; 
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By letting ^ the "second dowrtllnk-^^ offset value .:DC02 , such 

that' ' th-e •• "liio'dulus ' ot-' ch6 dif f efcenc^ "'bcoi - .BC02[i^; ^b.^tween the^ 
fSt: DCOr -and "the second"-' Ded2---''de)vJnlirik-- chanhel offsets is- 
minimised it is granted 'that:';''^ dteent data ■ frame iau)T±)er till).; 
of the' firsst downlink' chahhel DCHl "i^ optl^mia^ly ''.aligned- wi-thva^ 
cbx^rfespbnding" data^Miramei number^: t2 (l) v:of &he ;i second downlink, 
channel ■ DCiI2 . ' •Ohce-' having: isynchronisad ; jttee data , f rawe -. numbering 
on -the second downlanki^ channel , PCH2 with the, .data., frame 
riuriibering; oh'the first downlink '-channel. DCHl transmission,., of 
data-frames-. DF(1).-DF,(4) =,to ,ther.. mobile station-, on - the second. 
d6\Miink channel DCH2 can". be started. c; r ^; V ^ .;. ' ;. - , ■ 

A corresponding synchronised numbering of data frames is, of 
course, performed on the base station- to-RNC connections in the 
unlink leg, i . e . when data packets are transmitted "from a mobile 
15 station, on an uplink channel, via one or more sectors and one or 
more base stations. Each base station then associates a frame 
number with ..each. rdata frame - that .-is.-; tran^^^^ fro^i the base 

-station-: to -:the -radio , netv/ork. control ,;node , -on, the. uplink leg, 
which is e.jual to.- the- f rame - nunber,- of a.. corresponding. ,,downl?.^k 
channel for .t bar, particular connection.^ ^ : 


10 


20 


25 


30 


A buffer unit in the radio network control nocie stores copies bf 
the received data packets "and "performs a diversity procediare on 
data packets having been " transmitted in data frames with 
.identical" numbering ^ The exact • measures taken during 'this 
procedure will be described in further detail later in the 
disclosure, in particular withi reference to the figures 7 and 8 . 

'• -in figure 5 • is •-shown a ( f liow, diagram . over: the ■ inventive method 
'- for synchronising' ail; .:c.sy-<.chronous • base; stations, which , are 
connected to a specific central node . ..In- a •first . istep ,500 .^fs a 
timer variable t set to zero. A current system frame counter 
state SFC is sent from the central node RNC to all 'its connected 
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base J s'Cwii-ions - 3Ss :in second SLtrap .5^10 . >.In; a following;, s^tep. 5,20 _ 
is -the - local frame . counter z lE^jtate.i:,. LyC-^ in - each of the . tt^iS^.,. 
stations aligned wi'zh * the^ sys.toir.vf^roTrie - counter , stat^, SFC . E^fery; , 
base '•• station ' connected ;to . the.' cenv:ral node ./fiy^TCo measure in .the. 
5 next step - 53*3 '^*a irsspective . common , dpwniink^^ channel^ 
offset ■^CCOf batw-aenL'itsfc /locaa^ frame .counter sta^e TjECbsi/s-.-I^FCbs^^ 
and its- c6rarr::>_V-^^dov.^link:v :-c^ channel, .CDGHl ;, (pCH2 ^ ..T]^<^. _ 

results Vof ' " the ^meaoxrements: j are; i reported: :to the, , central 
RNC; where -dowfilink : chcamel oi:f sets are r calculated . Then, in 

10 step - 540 , is ' tested ^ '^v/hether the-^^ timer- variable .~t.^ equals, ^ a^^ 
predetermined : value T/ e^ndrl if r- sov . ^ihe .^f Ipv/: :.re^ - to . the f irs.t.^ 
step • 50C Otherwise the :• flow stay 3 „ iny step 540 until , the timer: 
variable t is ecjual to the ^predetermined, value .T.. ^ Hence, :: th^ 
predetermined value T settles the frequency at which the local 

15 frame counter states LFC shail be updated 'f rdfri th^ system frame 
counter state SFC. 

Fi'gure- *£'^ shows ^low-: -^iiagram/ over an :embpdi"l^A^. P)^^ 

method' fdir 'establishing :aJ conaection. between,,.the stjatipnarv, part 

of - tiie cellular radio : commvmicationsc system. , and . -a , .pcir.ticular 

20 riibbile station ^M52; -Ixir'a . first .■stepj.-i6,G0 is; -inquired whet^^^^ 
corhrauni-cation is rec^uestedcv^ithra mobile station within the area 
of ' responsabirity- f brl .a;- certain eentralj node RNC,., jand .if that is 
the -case ^the f low "cdntinues^ to thcv fol lotting ::Step .610^.: Otheriyise 
the f I'ow \-et\irns' to ' the ^ first step. ;.600 ^again.r active <, set .AS 

25 iW" def ined for^ the mobile : stationi. MS2 in. -step . ..610 The active 
se't 'St^eeif ies" at^>lsa^t o:;ie" upli^k^ and [ one downlink channel ,f o^r 
■the mobile -station" MS2 within -at least: ione; sector,, . which , is 
served, by 'a bcise ^ station being: connected vto , the - central.^j npde 
RNC. '-^In -^the- next step 620 ' c,/, timing r advance TA value^ set^., fpr 

30 ' the. downlink ■chanhel (s/v-^ w most unifoirm,^ time 

distribution of '^the -network ^:and channel* resources, when, the 
connections aiready i^n* progress - within the system are .-^akein., into 
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coriWideratibh: in- the stfep '63^0 thereaf ter ^ is i-for each downlink . 
chahhel " ill tiie active- s^S-' AS ^-Galculated a ^ downlink, j Channel . 
■ off's'et' DCO value 'as -tHe' s channel offset -. 

CCO'^'arid the timing ''aavahcfe v-silti6-?TA. Finally,- -inj step .G40 is a- 
5 specific ffame humber-^N--: assigned: to. eachf^^ f rame"' DF .on the. 

dowhlink -channel '(^) as t follows - ^ An . -initial --.data, frame -DF,: 
starting' the downlink ehahiWl offset DCO:Valu\£=':aft®r:i> the current:. 
ibB'a'i f rame "counter st^te' -isl' allocated .ta frciaie-' number lequal .to. . 
the following state of the loca'l f rams coxintser.; :<3.f ,tl»e^.,base:. 
10 s'tat ion ;■ which' -servefi the^ . sector inc :qu«st ion . .-- The subseguent 
data frames DF ar^ aiaocated frame . numbers FN according. rt.Q itheir -f 
order in""' relation'" to the- initial data .i frame DF by-.-iji-cremanting,^ 
the' fram4 - number "'once ^very ' Tf - seconds . . o:* . ^ r- v^ i i.v. . v 

A flow diagram over an. embodiment of the inventive method for 
15 starting communication with a mobile station via a second 
sector, which is already communicating information via a first 
s4ctdr ' is shdwn= in ' i'gure ■* '7 Sucho initdattion;. pf <-c?mmunicat ipn • 
via 'ah -'^dditi-6nal sector -as^ eqaivaleat to radding: ..;a:.-new sector to. 
a' iibh-emijty' act^^^ stcctian .MS.. .In,ae.first 

20 st'e^)- too --iVa% Wdbile sia'ti'on: MS (e ig . the : second mpb.;.le-. statif?,n. 
'ms'2 in -figure l) e6mmufiiGatin^ data ipacfcetsj.DEs in numbered ,da,Ca 
f rames ' DFs,' via - at leas t-^ one r downlink ;> and one uplink,, downlink 
channel. Thfe- -mobi'le station ^ MS .regularly, .measures: pilot- sig^aO, 
"strerigths f or s'ectorS^'-speGified. iia the - active set, , AS and for 
25 Neighbouring sector and. reports, the . results to thi^ icentral, nod^ 
'KNC ' (e . 5 1 the ' f irsfe radio network coitt roi v node RNqi i in , f igu?:"^ 
1) J In' the downlink legs, of the connection are; data packets ,pps 
buffered 'in tlie' serving •.ba^e-. station (s) ; sunfcil da^a packets 

DPS ■ ban be- sent 66 tlife mobile.' station .:MS.; on a downlink channel 
30 111' a 'data 'frame' having r?a frame, .^numberwiihdicated .^biy. t^e radio 
rifetwbrk control - inode ' RNGi , rand ;d.n-.' the .uplink legs of the 
cynnectl'on^ are data packets. DPs" buffered in. t:he. -central ,.node 
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RNC,c:::V7hereaf ter ..diyersit:y procedure is perforrned on data 
packets DPs coming^, , in V.data^ .frfimes^ P-fTs. with^ identical frame 
numbers^. The r buf f er .l^^^ in ,the ba^e^, station (s)^ is dependent on 
the "downlink - channel DCO .yalu^ and a . transmiss.ion timing from 
5 the radio networ^k control, node RNQl fpr the downlink channel (s), 
A data ..packet :DP, Ayhich,.arr,iyes . too . late ..to he sent in a data 
frame ;DFj_ indicated by ..the radio network cpntr^^ RNCl,^ is 

discarded jiir. nithe j baiee, v.^tatiqn r^A similar buffer restriction 
exists, for; the^^ upli-ik channels^ in, the central, node RNC. The 

10 central node .per i^ormf^^, the., diyersity procedure either when all 
copies- .of ra ..particular data . p.acket , DP has^ arrived, or after a 
predetermined:':.time T .-;^^ prejde^ejrmined .. ,t^i^ x. may be settled by 
a ^number; : of .different- .-f .as^ a .maximally allowable 

delay. in r; the: -^syste.m,;- the-^^^charaQteri^^^^ og. ATM links used or 

15 the-' '-f rait..:. ;:cirnchrrpr.is.^tl^^ pr;oc_edur^^^^ diversity procedure in 

it's ' tun::.-; -is :i carjrvied p out; - according^ ..to ^^.oner ., of . two principles . 
Either. it .'implicates ..^relec^ting the^ ..data ..packet DP with the 
highest quaLity ,or jitr-m^ans.- c signal eneirgies from all 

redeived copies of rT &in ^ata . ^packet ,,DP, . .The, _ expiration of the 

20 preaeterrnined • time t .may >. ; of ■ <coux;ce , ,vf orces^ .the ..qentral node to 
perform macrO-^^diversity on ^les all copies of a- data packet 

DP. ^' -■ 

In ' a step 7;10 --iS r at regular, intarv or 
hot -the/ -ect^ive ! set : AS should .be .updated,^ and .if not, the fl,ow 

25 returns :.to the .first; step 700. If ..however the. active set is to 
be -^update l ' ( like-.;-;f cx; instance - by . adding :. the sector ..s21 to the 
active ^ set f or -the second, mobile, station, M^^ in figure 1) ttie 
step- "720 :fc3iLlows. Jn, - this ; , step v the , mobile; . station MS is 
instinicted" r to . , measure ; a f-r^m^ of f set /^alue Q^ia ^I^^^^^.^P. 

30 'downlink i die ..mel . currently; specifcied in, the. active . set" AS (e.g. 
*DCH1) and^^^the: .GomTTion downlink , control , channel for this ASU 
candidate sectQr.j..(,e.g.^, CDCH2). . - The. frame, pff set, value Ofi^ is 
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reported ' to ''the" central lioii^' 'Rijd^^ The' '-active 'set -" AS'' i-s"-'then ■ • 
updated with the new sector^^ next step' 730 and > in the 

following step 740 ' is a ' 'dbiimlln^fc ■'^eli'arinel' ■allocated "'ih' the^ -new- 
sector for trarismx^ssion of ' ihf ormati'oh to the irtcibi-le station MS. 
In the next step 750 isi ' c^lcuiated " in ' the ''ceritral ribde- " m^^ a: 
timing acivance vaiue TA' f dr the ' new dowi^^ channel as the 

duration'of ■ a data " frame ' Tf ininus''i£he '^^ratiife of f^eti -'vilue Of • -■ 
The central node kl'so c'alctilate's " a 'aovMi^^^ • 

DGo 'for the new dowhllhk dhannel e V h6^J; dat^-lraittes DF-i'of the>. 
new'' downlink ' chanriel' ' 4"haif be - numbered'- relative - feo '^ the local: . 
frame counter state's in'''the ' b^^e ' stiati'dA", Whi&hi serves the- nev/.' 
sector) ■ as (iV' ' \he ' 'eotHmon ' dd cbrltrdl --' shanneli.-- of f set... 

between a series 'of lob^l -fr^me ■ ^66uttt%r" 3^^^^ 

station, serving ' "the second ' -sedtbr - arid the" dommon": ; downlink.; 
control channel- in this sedtox- pluS- -Xz) th4'' c'inving 'advancMH rvalue; 
for' ' the hWw ' dbWiink"' channel pliis (3 ) ' '-'an •- ihteger ; : times :; the 
duration Tf of 'data ' frkme- lSF, where 'fi'he integer is set tO! .-a ; 
value (positiveT 'negative or ie'ro)'" 'that-H-hini'mises the' modulus, of - 
the dif f eirehcfe- betwe'en the ^downlink '^'channel offset ;of .^^^fche- 
channel DCOl ' in " the ' active ' 'set'- AS- and " the edownlink. rchacjne-T.. , 
ofl^eti bf the dhahhel ■-DC02 to- be-iincluded-vin 'the-'jacteiye setvAEJ, 
(i.e. IdCOI - DC02Li„). 

The calcUlate'd t itning '-advaride 'value '-ahd the ^downlink, channel 
okiset hco are 'Set '"'for ' th^ hew "^chahneF in the' active-: aet rAS in. 
the ' folTbwing"''"^step '760 knd " in- the - -last " Step' ^^77<J .^is' a spe.Qif i<: 
frame riutnber 'FN; 'assigned ' to ' ^each ^data'- frame'>DF' oa- *the:, ^new 
'downlink' chkhnei, -by giving an- initial 'data frame- DF on- the: new 
■'downlink' channel 'within half the durktion"' Tj of vai flata fr^mer.D^.,. 
starting' from thb '^downlink- chkrihel off set - value J DGO, .af;%er,,.a 
current ideal 'f^ame-- counted' ari -'ihitial Tfra^e: number. FN 
equal ' to'"' the 'fbllowirig' lockl fta'me -counter state. Fach 
' sub'sequeht data irame DF is allocated an integer' incrementation 
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of ' this i'ni t iai frame nuinber" ^ FN ' feqiial 'to -"thV order of each 
respective'- data 'f rime DF' in rfelktion^' the ini-feiar ••data f rame ; 
DF . The ' procedure t^ien "'r4turns' co^-* tli^^' f ir^^^ 'stef> 700 . - • ' ' ' 

An: arrangement ..according, to. , am embodiment , of the, invention for 
communica:t;ing:, framed,-, i^ in , a^ cellul^.r .^radio communi- 

cations^ sivstemx is . dspicted in block .diagraip ^d^n^ figure 8 . 

A central node in form o£ a radio 'network control* node ' RHCi is^ 
here connected to a first BSi and' a second BS'2 base station/ via 
for instance ATM connections. The' radio network dbntrol node 
RNCl comprises a clock unit 805, which generates a' reference 
clGc;?::: signal^rCKR . ..t^.ha.t .; synghrpnisa^ all ^ qther ^unit s within the 
nbde.RNGl-r The clock; ^an it ^ 8A5 i&.,in^^ tim^ 
reference vsignal ^-T^r Vif rpm^r:? c:^^t^^!?n^ ^p^?.^ 
isi a GP:S -r-Bceiver/.rOr^-ra s.imilar device, ,for^ the time 

having sufficient: laccuracy^.rA maste?^ ^-^^^ 
RNGl. :genefcat:es.r«ysterTv.r^^^^ states. SPC.,.. „ which a^ ^.^^^ 

via .^dedicated ^ and. , ^separate ^PPn^iecti _85p;.. ,.8,90^ as. a f rame 
number crreferences., to tl^te ;;base stations -ElSl and ,.^S2 . The base 
st'a'ticJftsj^: BSlri BS2 yeach J jLnc3^de^, -.au, ^clo 860_ f or 

synchronising::all other units thin the base station, BSI; BS2, 
througliJ-a-clock:>signal ,C^i.;;.r.CK^ _,station BSI ; Ba2 also 

comprises :a .:timing.: unit, 835;; 865. :^ f roin^, which . .a ,,f i£st:. series of 
local If rame countert.states Sind ^a. second ..series, of^ local 

frame counter /j state? .J^FC^sa is . generate^ r,esp^ctiyely to .a 
transceiver unit 840; 870. 

'In order ' tto., estimate: -a . one-vjay. ^delay ,Di.; Dj ., experienced by , the 
data packets DPS, -when being cpmmunicat;e.d between the central 
node RNCl land ithe - base stations.^ BSI rind .. BS.2 respectively, a 
round- trip-delay ..message ,,RTDi; RTD2 is iR^^Efd back- ,apd €p.rth 
between the central f.ncde RWCl and ^each specific ba^e. statiion 
BSI; BS2. An estimate of the one-way delay D^; is then 
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calculated ■by -subtracting , a pf, the rfaund-. 

trip-.delaYr. message . RTO.if; ?^TP2£r'.?F?J]";:-^' ^P^^^sP-9?^.^?-^9 , ^^P^^"^? 
t, of the message RTOj, ; .^7^21 ^}f^f^?-W • v^-**®-*.^??^-?--^ .it>Y,two > i . e . 
Di = (t^i - t3i)/2; Di = (ta2 - t32)/2. In order to obtain a more 
5 reiiabie '^st'imat'fe ' 'of' 'the' bhe- way delay Df^f I^i' a -number- :p (where ■ '- 
e.g. p'"= io)" such ' caicul'ati'ons are performed- -'froitt- which ( an- 
average ' one-wky-' de^aii^'''Di-} ' 'bj''' is' computed':''" Natiirail^v "''th^re are. 
alternative ways of filtering . .may be applied in order to 
estimate the one -way,,. del ay Di,- Dj,.. The. round- trip-delay message 
1 n RTD • RTD, can also be combined with or included in a system 
frame counter SFC message from the central nocie ^Cl. . 

The r6uha-tri'Ei--5^1ay'*me'jssage RTDiV'RTDa^-'ra^y 'either -^^^^^ 
from the basV stati:on BSi ;'• B^Z or':' f r6ro~' the 'cerit'rk nbde- RNGl . -..If - 
round- 1 if aV-delai^' riie'sfeage' 'RTbV^''*J.TDl"5-s 'seht- '^rdm or:&. of the base . 
15 stations' B^l, ' BSZ 'comp^nsat'idu' f'br ' 'the ^one-way '' delay cis.. a.lso: 
perf orrfied 'in Nihe ' base Station BSi-; - BSZ:,; '"by adjusting^ :the jlocal ; 
f irame cbunter" state i^C^^) LFCBsi accordlhg to-'^the'. system-r>f ramei 
counter st^te' "SFC plus ''the 'bhe- way "delav" i^i;' - i . e-- -. LFCbsi:^-.;"-' 
'^Fc' / Di ; 'i;FCBS2'= SFC =+'"D2-.'-rf, insteiid, 'the^^ round- crip-idelay 
20 message RTDi,-" RTDz is br'ic/inatdU-'frdm the central node^ Rliei-y: .the 
one-way- '* delay "'•'Di;"" -"'-C-2- 'is' 'cbmpensati^d ' f 6r '-in this i; node, ./.by 
bringing fbirwctrd "in ' time'the" transmissibn -of Uach^: system frame 
counter ' st^tW" " SFC ' tn^fesage" ■ SFCi'; " SFfe'2 tb - each respective base 
statioii BSl ; ' BS2 ' a'- time -ec^a^l to' thle ^estimate'd c^ie^-way . delay; Pi; 
25 Dji' I.e. such'" tiiiat SFfej.' SFC' - Dl; SFCi-= SFG--;D2.>- '--r: r. 


A master control unit 815 is used for calculating timing advance 
"values TAl; TA2 and downlink 'chaiiheil df fset ^values;; DCOl ; -DC02 .to 
be used in the' bk^e-'stiatidns BSl; "'BS2- wh'ile communicating .data 
Vpackets DPs' in nuinb'erfed '^data' ''frames oh' the- 'down'link'.nchannels 
30 bCTl(DI>s) ; bcH2 (DPs) . Hbwevfer, the^'-master -cbhtrol unrt 815 also 
' determines when' to vipd'ate the active set -for^ a particular mobile 
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station MS2 by either adding or dropping one or more sectors 
from the active set. A diversity handover' unit 820 handles the* 
communication of information during handover procedures as well 
as during normal communication, i.e. sends and receives data 
5 packets DPs. 

In case of real time rjpeech r being Gommunicated- with .the mobile, 
station MS2 , inf ormc.tioh:::s: ds received, from vt he .central, part^ .p^f 
the' netV/drlt- via -a sp/eech cbdec' (ii^ider • dgiiloderK.and -sent tO; -the, ..^ 
central parts of :^-the^ network.:: via vthe same: speech codec. If 
10 other 'kihd^'^'^of -data - is communicatred : the information .s either,; 
passes through ah alternati-va .codec or, . is^.Qommunicated:. uncoded. . 
Spiit'-up inf ormation^- ina.f orin. xSf r datai: packets - CPs ^.is delivered 
f rom- 'the'-divefrsityi handGArer^^^^ ui^ ;82a;:pver/ ra ^:swit,ching ; unit 82^ . 
to thte 'base ■ BB^:; BS2 cacnd , data npackefcs , from .ther^bas^e 

15 stat'idris ^"BSl9' BS2'' ^ire r^^^ diversity .handover ; ui>it 

82Cy ^vla"' -the swi^t-cTiing :u2iit:i r&2^^^^ .andL a7 buffer lunit 88^0. ... The buffer 
unit - ^aSO" is ^utrli;sed rwhen. ;p^rf orming a : diversity: prpQedurec,, on 
cbpliies" of' received 'data" packets^^^D^ buf f er unit B^SO stores 

data'' packets DPS up ^ td-: at predetermined time /- which ^is determined 
20 by e .g.-' ' a rnaximal^^^^^ : delay ■ in . . .the ^-system., the, 

characteristics of ATM links used between the radio network 
control . node RNCl and the base stations BSl; BS2 . After the 
expiration of the predetermined time the diversity procedure 'xs 
performed on the currently available copies of a particular 'data 
25 packet DP. The diversity handover unit 820 also receives frame 
offset values Of which are included in the data packets DPis 
and reported from the mobile station MS2, via one* of the base 
stations BSl. The frame offset values Otx2f passed on to i:he 

master control unit 815 as an input for calculating the timing 
30 advance values TA2. ^ c hirtl. Ij : : 
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The transceiver unit 840; 870 in the base station BSl; BS2 

rer-eives data packets DPs from the mobile station MS2 on an 

cv :y\iAy i"^ ■::';/.-^;c ^ : : 

uolink channel UCHl(DPs); UCH2(DPs) and transmits data packets 
DPs to the mobile station MS2 on a downlink channel DCHl; DCH2 . 
5 The data packets DPs are sent to the radio network control node 
RNCl ' via" the -swit^ehing ' unit -825-' arido jd.ata- ..packets DPs ■ jare 
received ' f rom* che' *radio ' networte control ..node - RNCl ^ via _ the ^ 
sWit'Ching unit 'J825 and a - buf fer, .unit- 8:55 ;:;875::: The buf -f er K.unit / 
855; 875 stores -the data packets* DPs . x-ntil a data packet, DP . can. 
10 be' "sent to the mobile station" MS2 :from the first BSl^:; and the , 
second ^ BS2 base station: bn' ^a dowi\link ,t:hc.nne3w DCHl ; . PCH2 .in: ra^ 
data 'fram'e having a' -frame';; number ::xndicated iby ::the:n.r:adio network : 
cbiitroi '^node^^RNGi /'^A •data^ packet L P:/., whr'rch; arrives:- too late >tp . a 
particul'a:r baie station . BS2 Vnc m^ut. t.hds v :requirementi is 

15 discarded. - Furthermcre, ' the- cransctr^iver Ainitr 840v;^ 

cbmfricn - dcDWnlirik control : channel: - ::Df f se t/ f CCOl ;j I :CGP2 :between. its . 
local f rame counter^' state LFGbsi; : Pi^ClBsi ^'^i^d : itF, ^common- downlir^k, 
control "chanriel CDCEl; CDGH2 i !"rhe -results of '-.the., ^measurement: 
are' 'reported tc3 the master ceontrol :^>UHj t; 815 tin: the - central . nod^. 
2 0 RNGl , via -the timing unit- 83 5 ; 865 : and ;:the .switphirng unit >825 . 

A . timing control unit 845; 885 in each base station BSl; B'S2 
receives the timing advance value TAl; TA2 and the downlink 
channel , of f set value DCOl ; DC02 from the master control unit 815 
in the central node RNGl/ via the switching unit 825. The timing 
25 c.ontrol unit 845; 885 regulates the operation of the transceiver 
unit 840; . 870 via a control signal I^, Ij, so that each data 
packet DP received and transmitted via the air interface is 
associated with a correct frame number. 

The invention is primarily intended to be lused :/ dn' a, CDMA 
30 cellular radio communications system, but the inventive method 
and arrangement are, of course, applicable in any kind of 


cellular radio communications system regardless of how the 
resources ^are - divided ~ between -the- individual _ users of 
system. The^ common ' downlink .7 oont^rol: , channels,, the , , 
channels and>>uplink.. :ch3nnels > may : hence :be.. .-distinguished 
5 eaich" 'other through code division, : a combinatipn ; of . erode 
frequency "division,' a combination of ! code and time , division 
a combination of code/ frequency , and time , division of the 
spectrum. • • i - , • -< - - 
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CLAIMS 

1 ' kethbd ■ in ' "a -'cellulair - ra^ii-o rcommvinicat-ions' . system -.1100) , 
whidh ' is' arranged for^'c6mmurvicc.ting information,, in data frames . 
{UFT of a' px-edeteirmined dura;tion.^ (TfD . comprising:. ..at^ . least, one , , 
5 c4ritrai^ nbdfci ' (RNG-l?; • RNe2) and at least ciie as^Txchronous base. . 
sta'tion - (BSi-BS5) 'for synchronising. . all- • hasp statisnp; ;(BS1, = 
Bsi) ', ' which are' cbhrie'dted to a particular ^ central inode r(RNCl.) , . , 
characterised in comprising the steps of : , ; j 

(510) sending a system frame counter state (SFC) from the 
10 central node (RNCl) to all its connected base stations (BSl, 
BS2) , 

(520) aligning in each of the base stations (BSl, BS2) a 
state of a respective local frame counter (LFCbsi, LFCbsj) with 
the system frame counter state (SFC) , 

15 2. Method according to claim 1, wherein the system frame 
counter state (SFC) is incremented one tick after each lapse of 
a data frame (DF) and where each of the base stations (BS1-BS5) 
has at its disposal at least one common downlink control channel 
(CDCHl, CDCH2) , characterised in further comprising 

20 the steps of: 

(530) in each of the base stations (BSl, BS2) measuring a 
common downlink control channel offset value (CCOl, CC02) 
between the local frame counter states (LFCbsi; LFCbs2) 
common downlink control channel (CDCHl, CDCH2) , where the local 
25 frame counter state (LFCbsi, LFCbs2> is incremented at a rate 
correlated to the system frame counter (SFC) tick rate, and 

(530) reporting the common downlink control channel offset 
values (CCOl, CC02) to the central node (RNCl) . 

3. Method according to claim lor2, chara c- 1 e r i s e d 
3 0 in that an update of the system frame counter state (SFC) is 
sent out at regular time intervals (T) . 
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4. Method according tp any of /th^ claims 1-3, . 

c h .'a r a "c :t e, r i s e d in that-^.^a^,pne-.way delay ^ (Pi, Dj) is 
determined for each connection between the central, node (RNCl) 
and all its connected base stations (BSl, BS2) , and that the 
5 one-way delay (Di, Dj) is dompensated f or . • ' r/:-r.v , : : . r ' 

5. :- . Method acc.ording^,v;tp . claiin 4:, . c h a r a. o .t, e r i s e d in 
that < the one.-.way c^elay *,. jPi, ,, ,02). is . ,qalculated through a 
procedure cpmpri sing;, -the qonsecutji^ve. steps of ^ . . : 

sending a round- trip -delay message (RTDi) ^. bacK , and f orth 
10 between the central node (RNCl) and a given base station (BSD 

cralculating . a .:;dif fer^ an. arrival ^ time (tg) and a 

corresponding . :sending_:t-i^^ . ( tg) ,of .^thei .ground- trip-delay message 
(RTDi) and dividing -the .result i?y , two,^. ^ ^ , . , . . 

repeating the two. / f orm^r.., steps, .^redetei^ of 

15 times (p) and 

averaging over the' ^'(p) ' re^u recfeived in the " previous 

step. ^. . , ,i 

6':- Method'.: according claim. ..S, ,..c h,^ t.^ .e r i^ s e d . in 

that ^ the : round-trip -delay mes (RTDi). is pri^ginated from a 

20 base station (BSl, BS2) . ..... ^. .... . 

7,. Method according to claim 6, c li a r act e r i s e 'd in 
that the one-way delay (Di, Dj) is cbrapensafced for in each of 
the base stations (Bsi! BS2) by * adjusting the IbTcal frame 
counter state according to: 
25 LFCbsx = SFC + D,, ' 

where 

LFCbsx denotes a respective of the ldca;i' frame counter 

states LFCbsi or LFCgsj/ whose resolution is 'a fraction 
of a tick (preferably a tick/iO) ~ ^ - 

3 0 SFC denotes the system frame counter state and 

denotes the one-way delay or Dj. 
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8. Method according " to cr^i^ir' f i c h a r 'a c h e x i s-e d -in 
that the round- trip-delay^ is originated from the 
central'' nocie'' (R^Cl'f -ssv/:/^-a . - 

9. Method according to claim_,8, c h a r a c t r i s e d in 
5 that the one-way delay (D^, Dj) is compensated for in the 

central nocie (RNClV , by' bringing''- forward' in : time r-the 
transtrVission of i^acih system f rame counteSr %tate' -'(SFGi) Message 
to the connected base Stations '(■BSi: *^S2) ^^ccordincpito::^. , ^..y 

10 where ^ ' ' ^ 

SFCx ' deiibtes * a * 'system ^f rame ' cbunte* mfessage' ^ sent > i to a 

' " ' -particular' fc^a^e Station (X=l : BSl :^ BS2)^ ; :n - - r;:; ^ 

SFC denotes the system f ramfe counter sit'atei \ arid * - ' • 

' ~' ' ' denotes the ^'one-way delay or- D^lr- - ' - ' ' 

15 10:. -Method , (in a .cellular radio . . communications system (100 ) 
comprising at least one central node (RNCl, RNC2) , which is 
connected to at least one asynchronous base station (BS1-BS5) , 
which each serves at lisast"'^ one geogtatDhical sSedtor (slX-s56 y o.f^ 
which each is Associated with "a "ce downl'ixik'^contjrGl^ 
20 channel (CDCHl, CDCH2), ^ ' - - -M-I 

where , the base stations (JBSl-BSB) communicate information 
with .mobile: stations (MS1-MS4) , the information being 
^ divided into data f^^ckets. (DP), which are transmitted in 
data frames (DF) 

25 on downlink channels (DCHl, DCH2) via one or more 

sectors (s23, s24) to a mobile station (MS1-MS4) / and 

on uplink, chapnels (UCH2) from a mobile station (MSl- 
MS4) via one or more sectors (s23, s24) , 
for establishing a connection between a particular mobile 
30 station {MS2) and at least one base station (BSl) , by utilising 
the synchronising method according to any of the claims 2-8, 
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c h a r a c t e r i ' s d in 'conipirisf^ng* tH^ 

(610) defining for the mobire^^itation '{MS2) 
(AS) iri' which at least: ' one "dowilx ink c 

uplink channel^ (170112)' is specified, ^ ' ' ' " - ' - ^ ^' ' . : ' . . 
5 (6'20) for each cabvmiink ^ channel ' {bCtiij ' xn the active - set' 

(AS) setting a" timing aidVahce value* ' (TAl) , which indicates an 
offset between th^" common downlink concrbl channel (CDCHi)- arid ' 
the specific diownrihk * cfianner (DCHl)"^', - * - ■ ^ ^' 

(630) fbr^ eacli" downlink channer" * (DCHl)' in the^ active ' set 
10 (AS) caictilating" a 'dbwriiihk 'channei' offset' '(DCOl) ' as a sum (GGOl 
+ "fAl) of the* cbmmbn dovmli channel dffiset (CCOl) and 

the timing advance valde ( I'Al) T ' ' ' " ' ' • - - 

(640)' assigniiig a"'sp^cifici' franiy 'i^^^ to 
each data frame (DF (1) -DF (4 ) ) on each of the downlink channels 
15 (DCHl) / by giving tlie initii^l d^'ta frame (DF(1)^-)' a^fiirst' number 
(tl(l)) and each following data frame (DF (2) -DFUM an -integ^^^ 
incrementation ^( tl (2) tl (3'r;" ' t:l ) of • tKi^; ^nurabfer (tl:(l)) 
equal to the ordier of 'eabh"^ respective' 'data frame (DF (2f -fiF (4) ) 
in relation to the' initial' data firame^ (DF(l) y'- ' i -^^ - 

20 11. : Method : in.^r a. v; cellular . radip, cpmmun i cations . syst^^m., (100) 
corrrpr ising ' at j. ieast one y central node ( RNCl,,, . RNC2 ) . which is 
connected to at least one asynchronous base station , (BSl-Ei55) , 
which each- serves at least one,: geocrraphical. sec.tor , (sll-s56) , of 
which : each is associated with a cert aiTi , common downlink .control 

25. channel (CDGKlrv .CDCH2)^,. ; '.C; : . - - . ^{n^::-' 

, •> -where ...the base .^^sjtatipns . JBSlrBS5). communicate ^ information 
•with ^ mobile . stations; > (MS1-MS4) , , the . information . >eing 
- ..divided^ into data packets^- . (DR) , , which , are transmitted ^ ,in 

• J. data frames iD^) ' \ '■) i ^ \ < - z:: ■ • i.-"- i. ■ 

30 . ^on^ downlink ; channels (DCHl,. ..ppH2) via one pr , ^.more 

sectors-: ;(s23,, s24), tp:a^ mobile station (MS1-MS4). and 
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on unlink ..channels,,.^Ua52^^^^^^ ^ mobile station (MSI- . 

Vfia; pne vor ^more ,seq ,. 
f or., .commencing-*- commun,!^^ -.Yi.^„..at . l.,east one second sector, 

(s21) with a particular mobile st;atiQr>, (p4S,2) ..w 
5 communicating inf ormatioa:?, .via at. least one,.^.jp-ir§t_ sector .(?14) , 
specified,, in ap -actiye satj^^r^CAS) ,^f^ t^h^ mpbil^.^J^ by^ 
utilising ,c^he mst^od j^pcp^rding. to the. claims 2-8, - 

characterised in cqmpr^jsir^g Jt:h . _ 

; 7 2 a): - measuring at- v-^^ast. ,,pne.^ f r^m^_, q^f sgt ^ value . (0^12) 
10 betjA/een a .dovmlink^. ^ , 

second f common -.downlink, .contrp (qp,CB2^) ,^^^a^^ 

the second sector (s21) , not included^, ii;i,. t^^ r^ctiye lAS).i 

(720,); reporting ,the :^rajpe of f ^et ...yatlpe (pf^^^). . to a qeiitral 

15 ,^^._,(;730) .updating ; the ^ acitive ,aet, (AS)^^by , adding thereto the 

secGnd_-s.eqtpr r (s21)j, --c^y::, i..yS, - 

(750) calculating a timing, advance ,yalue.. ^(TA2 ) and a down- 
link .channel ^ of f se^: ^yafue,, Xpcp2 ) f p^, . at ^^^^r- ^ ,f f 
downlink channel ( DCK2 ) . i^n the .s^econiqL^^^qt^^r ,(,s21 ) j _ 
20 (760) setting the offset between data frames (DFs) 

transmitted bri the ' s^coiica caownlink" c^ an* the- secOnd 

cothmdri ' downl irik " corit roi cttarlnei ^ { eDCH2 )' ' equal to * -the^ ^t imiiig ^ 
ad^)'ance'^Valu^''"(TA2)^ "'^^^"^ o j'o^--: t-r. j;:---/, - 

^ (7^67 "dssigiling* a* ^^s^ number^ (i:2=(D -t2 (4) ) ^ to: 

25 eactf d^ta f raihW (DFXl ) -DF (4 r)"' bi! the ^ebdnd downlirnk' Channel^ 
(DCH2) , by giving a data frame (DF(1)) aft^r a .current local: 
frktn^ counter state ' from the - Series of local -fvframe 

doiiht^r stsit^s ^ (LFCbs2 (h) ) W f ranfe niitnber- {t2 (l^W ^ 
f eh.l6wirig 1 fr^me - 6bunter^ '-sta:te~ ^^^^ this setties^^^and/ ieach 

30 subsequent data frame (DF (2) -DP (4) ) an int^^er ^incrementation 
(t2l[2)-t2(4)') of thi^i frame iiun^^ ^qli&l t'o the order of 

each i^esi)ective ''-datS''^^ ^ ^(IJF (^)^DF (4U-- in %^eiation. to the 

initial data frame (DF(1)). 
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12 ,-Me'thod "^according, .to elaim./.a-l , n-c.^h a r. ac/t e r.i s e, d in 
tHat" the calculating (:750)i is - car-ried out according to.; 

'-'where' '-'"^ b-'-i*../-. v.r*^-~-M".- r;^/'-. _ r ■ 

5 TA2 denotes- the .uiming , advance^ value vrr : - : 

-Tf - -^denotes - the ditration pf-a data /f ramef IDF), and : - 
Ofi2 denotes the frame offset yalue.. ^ r\ - ; 

and 

. pC02 = CC02 . + TA2 + i • Tf 
10 where 

DC02 denotes a downlink channel offset for the second 
, ^ downlink channel (DCH2) , i.e. how data frames (DF) of 

the second downlink channel (DCH2) are numbered 


( t2 (1) -t2 (4 ) ) relative to the local frame counter 
15 states (LFCgsstri)) second sector (s2i) , 

'CC02 'denotes'- the; ccmmon downlink .contro;i.r channel . offset 
^- > value 'be:tween : (vtrlie / second series ,> ofc j^;^local. , frame 

: - counter Stat :(LFC^s2(^)) i.and. the, cpmmpij; .doymlink 

' • : r i r control channels, 0CDCH2:) , i-^ ; ^ ■ : t.-- m -o:: 
20 ^- ' TA2 ^^dsnot^es theVtimii^J advance -value-, , i: :v , , 
i is an integer, which is set to a value i that .minim 

the modulus of the difference (I DCOl - DC02|„in), 
between the frame number" (tij given by the first 
downlink channel offset (DCOl) and the~ frame number 
25 (t2) given by the second downlink channel offset 

(DC02) , and 

denotes the duration of a data frame (DF) . 

13? Method acdordxiig "to * claim 12, - c li .a x va c: t e r ;i s, e^d in 
that ' the downlink channel -offset (DCOl) r for, -the: first dowr:Mnk 
30 channel (DCHl) is re-calculated according -to ^ . 
DCOl = CCOl + TAl 
where 
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' " CCOl ^ is the ' latest common • abvrfil ink c6nt;roI channel j; of f set . 

value ~ be tweieii the 'fi5rst^>:series -^66 local .frame, counter . 
states (LFCBsi(n)) and the first common downlink 
control channel (CDCHl) reported from the first, base 
station (BSlp^to-^ the central nodfe '^CRNClO • . 
TAl -is eq^ial ''fcxD" 'tl^^^^^ advanjce value f:cr the first 

downlink channel -(DCHl)-'. > *. ; - - 

14. Method according to any of the claims 10-13, 

characterised in that during downlink communication 
of information,, data packets (DP) are buffered (B) in each of 
the base stations (BSl, BS2) until the frame ^number ' for the data 
frames transmitting each specific data packet (DP (1) -DP (4) ) 
matches a frame number (ti (1) -tl (4) ; t2 (i) -t2 (4) )• on the 
respective downlink channel (DCHl; DCH2) . 


15 15'^^ Method "^adcordin^^ t^ Claim- vl4 , ^ c. h>a iTv-a c; t je . .r,: i s e d in 
that the buffering (B) ' holds data :p'ackets > (/DP) up to a maximum 
huiri^er and that- a -dWta' packet .'(pp)- is discardedr df - it . arrives at 
a base station (BSl, BS2) too ^Iate^"/-feo :'meet::j-. the xfr^ame . number on 
the respective downlirik- ••channel r.-(neHlt'; j :DCr:;i2^) r indicated -by the 

20 ceritral' nocfe' (RNCl)^. ' ' - - - - r - - i -.cv.v: ± rr :^ r 


16,. Method according to any of the claims 10-15, 

characterised in that during uplink communication of 
information, data packets (DP) are received in the base stations 
(BSl, BS2) in data frames (DF) , being numbered {tl(l)-tl(4), 
25 t2(l)-t2(4)) in relation to a frame numbering of the downlink 
channels (DCHl; DCH2) indicated by the central node (RNCl) and 
■ •that"^ a diversity procedure is /perf ormed . in^ the .ceritr^l^. node 
'(RNCl) on d^ta: packets : i(DP)., which are, sent in da.ta,= frames (DP) 
having identical numbers. - v ; . : : / i . 
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17. -, Method according: to ; claim^r 16 ...:j,C) hr a r. a. c t e. r^, .i; s e d . in^ 
that^ the diversity procedure- is/ -psjr-fprrned when, all- .copies : of , 
given -data packet (DP) ;have: ar^^^ayed^.rtt, the- cjenfcral, .node. .(ly^Cl) , . 
but ' nd - later tharif a* .time, .(t) af ter.riarr;?,val opf :;a_- f.irst copy of 

5 the data'paeket aEP) u b > : ^ - r: : , = c:;::/: ^ ; 

18. Method according to claim 17, c h a r a c t e r i s e d in 
that the diversity procedure is selective, i.e. one data packet 
(DP) having the highest quality is selected to represent the 
communicated ^data . 

10 19;- Method accoirding ■ tci claim 17'^ - c h a: r^^-^c t: e r ,i. s e d :.in 
that^ the diversi^ty- pirbcedar^ is' combinative,'^ i . e . = the. contents- 
of 'ari^data f>ack-ets' ^vDP) 'are ■ fiotftbiri^d^ to f orm^ a representation 
of the'' cjomAiunicat^d data:' *^ ^-fic ^/-^ ^n ;j^- - - i>-: u;;- 

. ;:.:^.f:;?c v.*;, i.:>0' ■ >. : 

20. Method according to any of the claims 1-19, 

15 characterised in^- that the ''central: node o ^^(^ 

is' a' radid hetworK^ . ; - . : i - ; 

21. Method. according to any of the claims 1-20, 

characte r .i .s. e d in that the common downlink control 
channels (CDCHl, CDCH2) , downlink channels (DCHl, DCH2) and 
20 uplink chanxiel (s) , (UCH2) are distinguished from each other 
through,, either _^ , . . ^ , , . 

^ . (J^)_a code division of the radio sjject rum, 

(B) a code and frequency division of the radio spectrum, 

(C) a code and time division of the radio spectrum, or 

25 (D) a combination of code,' -frequency "and tim of 

- - -^he:- Vadib^'spfec'tSrunv; ^ * - ^ ^ ' ^ - 

22 . Arrangement for communicating framed information in a 
cellular radi'b commuhicatioris system ^100) 'comprising " .r.] 

~ at least one central ' node (RNCl) , which' is connected tO: :i 
30 at least one asynchronous base station (BSl, BS2/ : " ; 
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through which" dkt'a • pkckets CDPs >^ are cbmxnunicatea on dbv^iHink ' 
chiannels ' '{iiCHl ; ' ' DCH2-> and '^xip'Emk^ ^ channel^ - (UCHl / ?aCH2 ) iwith . 
mobile' Wt at" ions signals are transmitted 
on "cdmmdn d6wnlink control^ ^dhatinfe (GCOl,- :CC02); to i:he:; mobile - 
5 stations (MS2) , characterised in vthAt . the. ; central ; 
node (RNCl) comprises 

a master timing unit (810) for generating system f rame . 
counter states (SFC) to be sent to the base stations (BSl, BS2) / 
a master control unit (815) for i.a, calculating timing' 
10. advance values (TA) and downlink channel offset values (DCOl, 
DC02)^ to . be used while > c^mmuniiirating:. dati: a packet s^:; (DS^i.:^inr. 
numbered ^ dat a* f rame s .( DF ); r-, pnd .t he downlink: ohann^ 1? ( nCHl , RCH2 )= , 
c /a ^ diversity handover unit , J 82 0) : for ( executing simultaneous 
communication via more than one base station (B^Sl, . j BS2 );. wit:h a 
15 particular mobile station (MS2) . 

23 / 'Arrangement according : to. .claim- .22:,: ^ o 3 \: v ?; :i : 

characterised in that , the ^centr^A.-.ncd^^^ 

comprises 

a clock generator' (805) for " synchronising all other 
2 0 included in the radio network cohtroi noBe (RNC), 

a reference time generator (860) prbvidihg an 'absolute - time 
ref erence (Tr) to be usedf 'by the master timing unit '(8 lb) arid 

a switching unit (825) for alternately connecting "tHd 
diversity handover unit' (8*20) to one specific 'iDase statioti of 
25 the base stations (BSi; BS2j . 

24 . Arranaement according^ tp; claim .23., j ; . i- v = ? jrr- : - 
characterised in that the. reference . time .^generator 
(860) is a GPS-receiver . 

25 , Arrangement, according;; to- any of the : claim^,. 22,-24~,> 

30 c h a-.r :a .c:.t. e: r d s e-d.. in. that ..^each of the -base stations 
(BSl, BS2) comprises r . v::;^ - . v ; .. ■ . -^r. 
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a' clock: generator .(830, :860). prr, synchroni.s^^^^ all., other 
units in the: base, station CBSl ; :/BS2)f^i : . . - > r..f: 

a timing unit (835, 865) , :?prb: receiving.; the | frame ., 
counter states (SFC) and generating local frame counter states 
5 (LFCbsi; LFCbsz) / . 1: . -- .^ 

a transceiver unit (8467 865) " f or cothmunicating data pickets- 
(DPs) in numbered data frames' (DfT and for measuring "-'b^f set . 
values (CCOl; cc62) between the Ibcal ff-arfie ^ counter' ' sta:t4*s 
(LFCbsi/ LFCbs2) and the common downlink control channels (CDCHly^ 
10 CDCH2.>) r and :: e :• n v y k - Oc, o:.- ? ^c::: 

- ? a- tlmimgj contriG^l;,: .uni>^ jpeceivirig the t;iming 

advance values (TAl, TA2) and the : down! i^^ik c^hannej,, of f set values 
(DCOl; DC02) and for controlling (Ii; Ij) the transceiver unit 
(840; 870) . 

15 26, Arrangement according to any of the claims 22-25, 

characterised in that at least one particular and 
separate connection (850; 890) is dedicated for transmitting the 
system frame counter states (SFC) from the central node (RNCl) 
to each of the base stations {BSl, BS2) . 

20 27. Method according to claim 26, characterised in 
that each of the particular and separate connections (850; 890) 
is compensated for a one-way delay (D, ; D2) between the central 
node (RNCl) and each respective base station (BSl; BS2) . 

28. Method according to any of the claims 22-27, 
25 characterised in that each of the base stations 
(BSl, BS2) comprises a first buffer unit (855; 875) for 
buffering data packets (DPs) , which have been transmitted form 
the central node (RNCl) . 
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29 .^ Methbd according "tb^ craim 2B'^'^'c h a r a g t e r i •.S:..e = d,,in 
that an output of the first buf fer uhit (855/; 875) is .connected; 
td 'th^ transceiver^ unit (840^5^- 870). , f p r ; 

30. Method according to any of the claims 22-29, 
c h a-r, ,a c t e r ,i„s ,e d_ in that the central node (RNCl) 
comprises, a second buffer unit .{880) for buffering data packets 
(dps) which have been transmitted form the base stations (BSl, 


BS2) , 


31. Method according to claim 30, character is e d: in 
10 tiiat an output' or the second "buff ei? uni^t (8 to) to 
the diversity handov-^r unii^'-( 820^)4 ' - ' - - 
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